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ICOM,  VHF  MOBILE'S 
PEERLESS  LEADER 
GOES  ONE  STEP  BEYOND 

The  matchless  IC-22S,  the  measure 
of  quality  and  performance  for  all  VHF 
mobile  transceivers,  now  materializes 
with  its  splendid  new  frequency  syn- 
thesizer as  a  flexible  phenomenon, 
Faster  than  a  digit  switch,  able  to  leap 
great  frequencies  in  a  single  bound, 
the  IC-22S  Mobile  Marvel  is  empow- 
ered with  instant  programming  for 
256  possible  frequencies,  making 
available  any  frequency  on  anybody's 
band-plan  in  a  matter  of  minutes, 
while  disguised  as  a  mild  mannered  22 
channel  radio. 


VHRUHF  AMATEUR  AND  MARINE  COMMUNICATION  EQUIPMENT 
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It  "hears  through  solid  walls"  with  a 
magnificient  high  sensitivity  receiver, 
employing  a  1st  IF  monolithic  crystal 
filter  and  two  2nd  IF  filters  for  im- 
proved rejection  of  15  KHz  adjacent 
channel  signals.  And  with  spurious  at- 
tenuation far  exceeding  FCC  specifica- 
tions for  even  commercial  type  radios, 
the  ICC-22S  mobilizes  10  Watts  of 
power. 

Instantly  available  from  your  dealer, 
the  IC-22S  comes  to  you  ready  to  per- 
form amazing  feats  for  even  less  than 
the  cost  of  most  old  fashioned  crystal 
controlled  units.  The  meek  and  the 
mighty  can  avail  themselves  of  the 
most  in  VHF  mobile  with  the  IC-22S, 
ICOM's  Mobile  Marvel. 
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EDITORIAL  BY  WAYNE  GREEN 


ARRL  BRAGS  AGAIN 

Tht  League  recently  sent  a  newslet- 
ter to  God-knows- who  bragging  about 
the  ARRL  defeat  of  the  220  MHz  C8 
proposal.  There  ire  many  areas  where 
the  ARRL  can  rightfully  claim  credit, 
SO  it  ill  befits  them  to  step  in  and  bray 
about  things  where  they  were  minor 
participants,  at  best. 

One  of  the  key  moves  which 
Mocked  the  attempted  grab  of  220  by 
the  CB  industry  was  the  stiff  opposi- 
tion to  rt  by  both  Canada  and  Mexico. 
J  note  that  the  ARRL  gives  no  credit 
to  the  ham  who  spearheaded  the 
responses  from  these  countries. 

Another  important  blocking  move 
was  the  proposed  Communicator  class 
license  which  was  filed  with  the  FCC 
as  an  alternate  to  the  CB  use  of  220. 
The  ARRL  makes  no  mention  of  this 
or  the  ham  who  filed  it. 

Probably  the  most  important  factor 
in  ending  the  220  MHz  CB  threat  was 
the  serious  wounding  of  the  CB  indus- 
try by  its  own  greed.  This  helped  shut 
off  the  free-flowing  funds  to  the  ElAP 
thus  reducing  the  lobbying  pressures 
on  the  FCC  and  the  OTP.  This  was 
largely  a  battle  of  money  and  political 
influence,  and  much  less  one  of  practi- 
cal right  and  wrong. 

Another  factor  was  the  removal  of 
Prose  Walker  from  heading  the  ama- 
teur and  CB  division  of  the  FCCf  and 
here  the  ARRL  has  nothing  to  brag 
about.  They  refused  to  speak  up  in 
any  way,  no  matter  how  outrageous 
Walker's  dictatorial  rules  became. 
They  even  refused  to  participate  in 
the  first  ham  hearing  before  the  FCC 
which  was  set  up  to  protest  the 
repeater  rules  specifically  and  the 
strong  move  toward  over- regulation  in 
general*  One  of  the  important  points 
made  during  this  hearing  was  the 
amateur  opposition  to  CB  use  of  220 
MHi  T  T  .  and  the  need  for  a  Communi- 
cator license  ,  *  *  which  me  ARRL  at 
first  opposed  vigorously. 

No,  none  of  these  events  or  the 
people  who  made  them  happen  are 
given  any  credit  ..  •  only  the  ARAL 
and  its  3/4-pound  official  fifing, 

GREATEST  THREAT? 

The  ARRL  newsletter,  written  by 
Baldwin,  shows  where  ARRL  priori- 
ties are  when  he  states  that  "one  of 
the  greatest  threats  to  amateur  radio 
today  comes  from  the  use  of  ham  gear 
by  unlicensed  people."  Baldwin  is  not 
even  worried  about  the  ITU  and 
WARC  —  only  about  a  small  handful 
of  bootleggers,  numbering  in  the 
dozens, 

If  the  facts  were  to  be  known,  I 
wouldn't  be  surprised  if  there  isn't  a 


lot  more  pirate  operation  by  licensed 
hams  than  by  CBers.  The  chaps  get- 
ting caught  and  arrested  for  profane 
language  on  the  ham  bands  are  li- 
censed amateurs  . .  .  even  Extra  class 
amateurs.  Hams  are  even  being  caught 
rousing  up  the  CB  channels  with  pro- 
fanity ..  .  Extra  class  hams. 

There  is  nothing  happening  in  the 
way  of  bootlegging  on  our  ham  bands 
by  CBers  that  we  can't  handle  all  by 
ourselves.  Sure,  we  need  to  get  busy 
and  coma  up  with  tome  di  recti  on- 
finding  circuits  and  equipment  .  .  . 
and  we  need  to  team  how  to  use 
them.  We  need  to  swap  ideas  on  how 
to  convince  bootleggers  that  they 
really  should  take  the  trouble  to  get  a 
ham  license.  I  think  we're  smart 
enough  and  have  enough  interest  in 
our  hobby  to  be  able  to  do  that  and 
prove  to  the  FCC  and  even  to  the 
AR  R  L  that  we  are  self -policing. 

ARRL  CREDITS 

The  League  undoubtedly  helped  in 
many  ways  to  defeat  the  CB  on  220 
MHz  proposal,  but  how  much  nicer  it 
would  have  been  If  they  had  gone  out 
of  their  way  to  give  credit  to  some  of 
the  hams  who  spent  a  lot  of  time  and 
effort  fighting  that  fight  . . .  and 
winning  it  ♦ ,  .  rather  than  try  to  put 
everyone  else  down  and  grab  all  the 
credit  for  the  League.  The  Red  Cross 
has  developed  a  reputation  for  this, 
and  I  think  it  has  hurt  them  a  lot 
Let's  tell  the  ARRL  directors  to  cut 
out  this  rot.  It  is  a  mark  of  insecurity 
and  inferiority  to  brag  and  exaggerate 
like  that. 

ARRL  DELAYS  21103 
One  of  the  most  basic  philosophical 
gaps  between  me  and  League  support- 
ers has  to  do  with  motivation.  The 
League  almost  invariably  wants  to  use 
punishment  and  more  laws  as  a  way  to 
force  people  to  do  what  they  think 
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best  I  believe  that  responsibility  and 
reason  will  do  better  in  the  long  run.  I 
have  psychology  on  my  side. 

The  League  wanted  hams  to  go  for 
higher  classes  of  license,  so  they 
pushed  the  FCC  into  "incentive  licens- 
ing." This  beaut  took  away  about  half 
of  the  phone  bands  from  General  class 
hams  and  forced  them  to  get  an 
Advanced  class  to  get  the  bands  back. 
Punishment,  This  was  undoubtedly 
the  worst  debacle  in  the  history  of 
amateur  radio.  Amateurs  dropped  out 
or  got  so  mad  they  stopped  buying 
ham  gear  for  almost  ten  yean , , ,  and 
the  growth  of  the  hobby  stopped  cold 
for  the  same  period. 

Old-timers  wilt  remember  firms 
such  as  Hal  lie  rafters,  National  John- 
son, B&W,  etc.  These  were  the  biggies 
of  the  50s.  They're  all  gone  now  as  far 
as  amateur  radio  is  concerned,  driven 
out  or  killed  by  incentive  licensing. 

The  deregulation  of  two  meters 
looks  to  me  to  be  a  good  thing.  Sure, 
if  we  don't  act  responsibly,  we  can 
make  a  mess  of  it.  We  can  louse  up 
satellite  signals,  experimental  repeat- 
ers, weak  signal  experimenters,  etc.  I 
say  it  is  time  amateurs  were  treated 
like  adults  instead  of  children.  We 
showed  we  could  handle  ourselves 
when  we  had  repeater  problems  *  .  . 
we  solved  them  , .  *  and  we  were  all 
the  better  for  it  The  ARRL  is  saying 
to  the  FCC  that  amateurs  are  unable 
to  cope  with  responsibility  and  must 
have  laws  to  force  them  to  do  what 
the  League  thinks  best  I  disagree,  and 
think  the  FCC  should  continue  with 
its  deregulation. 

TEN  COMES  BACK 

With  the  return  of  some  suns  pots  to 
our  lives,  we  will  be  seeing  more  and 
more  skip  on  ten  meters. 

And  with  the  ban  on  selling  23- 
channel  CB  sets  after  January  first 
(unless  there  is  an  extension  by  the 
FCC),  we  may  see  a  lot  of  instantly* 
converted  CB  sets  appearing  which 
have  been  moved  up  2  MHz  and  are 
now  10m  rigs.  The  prices  should  be 
right  and,  as  long  as  we  insist  on 
talking  only  to  amateurs,  well  have  a 
benefit. 

Ten  meters  can  use  all  the  activity 
we  can  muster,  so  these  low-cost  AM 
transceivers  are  a  good  deal.  With 
them  convened  to  exactly  2  MHz 
above  the  CB  band,  the  low-powered 
signals  will  be  starting  at  28.965  MHz 
and  going  up  to  around  29,255.  This 
is  well  above  the  sideband  part  of  the 
band  and  the  DX  portion,  so  there 
should  be  little  interference  from  the 

Continued  on  page  1BJ 
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Here's  a  new  and  versatile  accessory  from 

Kenwood  that  belongs  in  every  station.  The 

AT-200  is  an  antenna  tuner,  but  it's  also  much 

more,  It's  an  antenna  switch,  an  SWR  bridge 

and  an  in-line  wattmeter.  The  AT-200  reduces 

the  clutter  and  increases  the  operating 

efficiency  of  your  station  . . »  and  at  a 

surprisingly  moderate  price. 


The  AT-200  features  a  seven  position  rotary 
switch  that  selects  1  of  3  antennas  and 
connects  it  through  the  antenna  tuner  circuit 
or  directly  to  the  transceiver.  The  7th  posi- 
tion allows  you  to  connect  a  dummy  load 
directly  to  your  transceiver  for  tune  up  and 
testing.  Two  of  the  antenna  inputs  are  fitted 
with  SO-239  type  coax  connectors  A  third 
input  allows  for  easy  hook  up  of  a  wire 
antenna  with  an  inpedance  of  10  to  500 
ohms.  The  AT-200  may  be  used  on  all  HF 
amateur  bands  from  160  to  10  meters.  It's 
handsomely  styled  to  match  the  TS-820S 
end  TS-520S  Series  (and  TS-820  and  TS- 
520),  but  can  also  be  used  with  any  HF 
transceiver  or  transmitter  with  less  than 
200  watts  output. 

Frequency  Coverage  Amateur  bands  1.8  to  30  MHz  • 
Input  Impedance:  10  to  500  Ohms*  Maximum  Power 
Capability  200  watts  •  Insertion  Loss:  0  5db  ■  Power 
Meter:  20  watt/  200  watt  full  scale  •  SWR  Meier  mea- 
sures up  to  10  1  ■  Dimensions  6*1  /2"Wx  7*3/8"  D  x  6- 
9/16"  H  •Weight:  6.2  lbs 


The  MC-50  dynamic  microphone  has  been 

designed  expressly  for  amateur  radio  operation 

as  a  sp  land  id  addition  to  any  Kenwood  shack 

Complete  wrth  PTT  md  LOCK  twitches,  and  a 

microphone  plug  for  instant  hook-up  to  any 

Kenwood  rig.  Easily  twitched  for  high  or  low 

pad  a  nee  {600  or  50k  ohm) 


The  TS-820S .  .  ,  still  the  Pacesetter.  It  has  proven 
uself  10  be  the  performer  we  promised,  proven  itself 
through  thousands  of  hours  of  operating  time. 
worldwide  and  under  the  most  difficult  conditions 
Unique  features,  superb  specifications  and  top 
quality  construction  ...  all  hallmarks  of  Kenwood 
amateur  products  are  eminently  displayed  in  the 
TS-S20S  But  then,  you've  probably  heard  all  that 
on  the  air  by  now. 

Trio- Kan  wood  Communications  Inc. 
1 111  W  Walnut.  Comptort,  CA  90220. 
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BEATING  THE  DRUM  FOR  10 

1  read  W2N5Q  Is  editorial  in  73 
(Oct.  19771,  in  which  he  said  he  had 
served  aboard  the  submarine  USS 
Drum,  I  want  to  be  sure  that  he 
knows  that  we  have  the  Drum  here  in 
Alabama.  It,  along  with  the  battleship 
USS  Alabama,  is  visited  by  many 
tourists  each  day.  The  ships  lie  in 
Mobile  Bay,  just  east  of  Mobile,  I  felt 
that  be  knew   this,    but   he  did  not 

dicate  it  in  his  editorial, 

1  am  a  new  ham  of  just  14  months, 
and  I  enjoy  your  magazines  very 
much.  I  especially  enjoy  the  technical 
amateur  radio  articles,  the  editorial, 
and  the  letters  to  the  editor.  I  also 
enjoy  the  ham-related  human  interest 
stories. 

I  am  in  favor  of  10  meter  AM 
operation  on  23,965-29.255  as  stated 
in  the  letter  from  W8LSS.  I  have 
acquired  an  old  Johnson  Messenger 
Two  and  am  waiting  to  see  where 
everyone  is  going  on  10  AM  before 
buying  Si  10  worth  of  crystals.  I  will 
not.  however,  install  crystals  which 
will  interfere  with  frequencies  now  in 
use  by  SSB,  as  I  am  a  10-10  net 
member  and  intend  to  stay  on   10 


S.  K,  Hillman  WA4TYH 
E-  Brewton  AL 

Yes,  tf»  Drum  crew  holds  a  minion 
every  year  on  the  old  boat  Its  fun  to 
go  aboard  and  remember  the  inter- 
esting times  we  had  on  her , , ,  over  30 
years  ago.  The  two  MHz  higher  plan 
for  converting  CB  to  the  ham  70m 
band  seems  to  be  winning  out,  so  let's 
modestly  calf  that  the  "73  Plan." 
Standard  Communications  is  now 
making  a  conversion  of  their  great 
Horizon  29  for  this  band  .  ,.  as  is 
Bristol  Electronics.  Who  knows,  we 
ma/  end  up  with  tens  of  thousands  of 
tOm  mobile  hams*  I  would  suggest 
that  we  plan  on  channel  J  as  a  calling 
channel .  , .  28.965  MHz,  This  system 
is  good  because  it  puts  the  tow- 
powered  CB  rigs  above  the  huffy-burly 
of  10m  DXing  in  the  2B.5  to  28.9 
MHz  part  of  the  band  t  , ,  and  still  it 
avoids  the  satellite  part  of  the  band, 
too,  up  around  29.4.  —  Wayne* 


ANOTHER  ORGANIZATION 


For  over  a  year  now,  I  have  read 


editorials  by  you  criticizing  the 
ARRL,  the  FCCr  and  probably  others 
I  cannot  recall.  1  have  also  read,  with  a 
great  deal  of  interest,  your  comments 
on  various  aspects  of  amateur  radio 
regulation. 

Sometimes  I  wonder  if  anyone  will 
find  a  way  to  solve  some  of  the 
problems,  Perhaps  you  could  find  a 
way  to  exercise  your  leadership  even 
more,  To  a  relative  newcomer  to 
amateur  radio,  such  as  myself,  the 
uproar  seems  both  confusing  and  use- 
less -  a  lot  of  discission  but  no  real 
solutions  Many  of  your  ideas  seem 
valid,  but  what  good  are  ideas  if  they 
are  not  implemented? 

I  am  a  member  of  the  ARRL  and 
am  active  in  teaching  Novice  classes, 
To  be  honest,  what  alternative  is 
there?  No  other  large  organization 
represents  hamst  and  when  the  ARRL 
tries  to  do  something,  they  are 
whipped  down.  {Witness  Dick 
Cowan's  complaint  to  the  FCC  regard- 
ing the  "code  of  ethics,"  and  the 
communications  attorneys  service  pro- 
posed lawsuit}  It  seems  almost  impos- 
sible to  get  anything  done.  You  say 
that  the  ARRL  is  only  a  publisher  (a 
competitor,  no  less! J,  but  aren't  they 
attempting  to  become  more?  is  there 
something  wrong  with  trying  to  repre- 
sent amateurs?  (Possibly  unsuccess- 
fully?) 

Perhaps  you   should  start  another 

organization. 

That's  OK,  and  many,  including 
myself,  would  probably  join  if  it 
would  help. 

Perhaps  you  could  organize  a  lobby 
to  get  some  teeth  into  the  law  and  the 
enforcement  machinery  (nonexistent 
except  to  punish  amateurs;  apparently 


everyone  else  does  what  he  wants,  or 
so  it  seemsK 

Personally,  i  just  wish  someone 
would  do  something.  If  I  had  time  and 
money,  I  would  try  to  do  something 
myself.  It  is  extremely  frustrating  to 
work  for  that  hard-to-earn  ticket  in 
order  to  be  able  to  use  a  band,  and 
then  find  illegal  CBers  (or  whatever 
they're  called)  using  that  band  with 
impunity  —  and  manufacturers  selling 
them  the  gear  with  which  to  do  it. 

For  my  part,  I  do  not  understand 
why  the  manufacturers  have  to  be 
under  a  code  of  ethics.  If  f  made  or 
sold  ham  equipment  and  needed  to 
make  a  buck  more,  i  don't  think  I 
would  feel  right  about  selling  to  unli- 
censed operators.  If  the  business  is 
that  marginal,  then  they  should  get 
out  of  it  or,  better  yet,  diversify  into 
the  CB  radio  business  and  try  to 
persuade  CBers  to  get  ham  tickets. 
Perhaps  I  just  don't  understand  greed. 

The  entire  matter  is  upsetting  and 
leaves  one  with  a  feeling  of  hopeless- 
ness. I  am  probably  missing  some 
points  because  I  am  only  a  newcomer 
(licensed  about  !%  years)  to  amateur 
radio,  but  perhaps  if  I  express  my 
feelings,  my  naivete7  will  be  over- 
looked and  someone  will  find  a  way 
to  do  somethingt 

Jim  Clark  N5RO 
Houston  TX 

Oddly  enough,  Mmt  the  mote  you 
know  about  the  situation,  the  more 
upset  you  are.  My  own  problems  are 
much  the  same  as  yours  . . ,  a  lack  of 
time  and  money*  I  did,  a  few  years 
ago*  organize  a  lobby  for  amateur 
radio,  but  I  found  that  I  was  unable  to 
ovtspend  the  League  to  keep  this 
going.  The  League  appears  to  be  wilt- 
ing to  spend  any  amount  necessary  to 
put  down  any  possible  second  group 
that  might  get  started , ,  -  they've  got 
over  $f  million  available  .  .  .  just  in 
case  you  ever  wondered  for  a  minute 
why  there  is  one  and  only  one  na- 
tional ham  organization*  —  Wayne. 


The  crew  of  the  USS  Drum  af  their  1977  reunion.  W2NSD/T  is  at  far  right,  second  row.  (Photo  by  Dave  HambyJ 


"WHY  NOT?" 

A  couple  of  comments  on  the 
practice  tapes. 

J  picked  up  a  14  wprn  tape  a  few 
months  ago  when  I  decided  to  get  my 
license  back  and  equip  myself  to  use 
the  autopatcheSn  It's  been  a  real  help 
in  recovering  my  rusty  reflexes, 
though  I  still  confuse  B  with  6, 
especially  when  my  attention  wanders 
or  I  start  copying  a  couple  of  letters 
behind, 

At  any  rate,  at  about  the  time  I  got 
so  I  could  copy  the  tape  pretty  near 
solid  (except  for  those  pesky  Bs  and 
6slr  I  took  another  pass  through  the 
study  material  and  the  rules  as  a  last 
review  before  going  in  for  the  Ad- 
vanced. On  the  spur  of  the  moment,  I 
decided  to  take  a  look  at  the  Extra 
material  as  well.  Hmmrn.  Not  really  all 
that  rough.  Hmmrn*  So  the  next  time 
I  was  in  Tufts  Radio,  I  got  a  21  worn 
cassette  and  started  it  just  to  see  how 
hard  it  was.  I  was  very  surprised 
{make  that  astonished}  to  find  that  I 

Continued  on  page  175 
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...a  new  STANDARD  of  PERFORMANCE! 

Introducing  Standard's  new 

-6500 

General  Coverage  Communications  Receiver! 


Behind  that  pretty  face  is  Standard's  exciting  new  C-6500  general  coverage  communications 
receiver.  Covering  500  kilohertz  to  30  megahertz  it  offers  outstanding  sensitivity  plus  rock-like 
stability  due  to  a  synthesized  drift  cancelling  circuit  design.  The  result  is  pleasurable,  easy  to  tune 
USB.  LSB.  CW  and  AM  operation.  Two  separate  detectors,  product  and  diode  help  make  this 
possible.  Dial  accuracy  is  better  than  5  kHz  direct  readout  which  is  sufficient  to  locate  and  tune  in 
stations.  Wide  and  narrow  filters  are  provided  for  AM.  SSB  and  CW.  Portable?  Yes,  it  operates 
from  AC  mains  or  internal  flashlight  cells,  and  you  can  operate  it  from  your  automobile  battery. 
Automatic  switchover  to  battery  operation  occurs  if  there  is  an  AC  power  line  failure.  Built-in 
antenna,  provisions  for  external  antenna  plus  muting  jack  for  use  with  a  transmitter  combine  to 
make  this  receiver  the  top  of  its  price  class.  Price?  Just  $349!  See  it  at  your  dealer  now  or  write  us 
for  a  complete  spec  sheet. 
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Corrections 


Regarding  "ASCII  To  Baudot  Con* 
verier,"  73  Magazine,  February,  1976: 
Tables  t  through  3  are  listings  of  the 
PROM  programs  for  the  U4,  U5,  and 
U6  PROMs  (respectively}  used  in  the 
ABC-1  article.  82S23  PROMs  may  be 
used  instead  of  the  specified  8223, 
However,  the  82S23  may  be  pro* 
grammed  with  a  slightly  higher  pro- 
gramming voltage.  See  the  manufac- 


turers' data  sheets. 

EDI  no  longer  supplies  PCSs  or 
programmed  PROMs  for  this  unit, 
and  no  other  source  for  boards  is 
known  at  this  time.  Vector  boards  end 
wire* wrap  techniques  provide  a  good 
alternate  method  of  construction  for 
the  ABC*  1, 

Cole  Ellsworth  W60XP 
Garden  Grove  CA 
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After  reading  my  article,  Tltte 
Your  Pise  With  A  Micro/'  in  the 
October,  t977,  73  Magazine,  \  noted 
that  l  failed  to  include  an  important 
point-  The  character  dot  spacing  is 
controlled  by  a  delay  constant.  The 
constant  may  have  to  be  modified  for 
50  Hz  {Europe}  operation  or  with 
different  6800  systems.  The  constant 
is:  Location  1B30  =  50  Hex, 

Clay  Abrams  K6AEP 
San  Jose  CA 

Please  note  two  corrections  to  our 
article,  "Receive  CW  With  A  KIM" 
(November,  1977),  First,  in  Table  1, 
the  7'Segment  code  for  the  character  9 
should  be  £7.  And  second,  page  104, 
column  2,  line  42,  should  read:  "press 
*Gf.  Hold  the  hand  key". 

Bob  Shattuck  WB3GCP 
Giltett  PA 

Bill  Schmidt  WB8VQD 
Miamisburg  OH 

One  correction  for  my  "FCC  Math" 
(November,  1977)*  On  page  21,  in  the 


middle  of  the  second  paragraph  from 
the  bottom  of  column  4,  the  sentence 
that  begins  "If  you're  not  quite  sure 
how  . ... w  should  read:  <flf  you're  not 
quite  sure  how  we  got  rid  of  those  last 
3  zeros  at  the  end  of  each  number,  go 
ahead  and  divide  with  the  zeros  left  in 
and  you'll  find  you  get  the  same 
answer  as  you  would  without  those 
zeros.  This  kind  of  simplification  ah 
ways  works  providing  you  drop  the 
same  number . , ,  " 

John  F.  Leahy  WB6CKN 
Gonzales  CA 

Re  my  article  in  the  November, 
1977,  issue  ("Track  OSCAR  With 
Your  SR-52  -  requires  the  PC  100 
option"): 

The  title  is  misleading.  The  PC  100 
option  is  most  convenient,  but  the 
,rbare  bones"  SR-52  can  use  the  pro- 
gram easily, 

And  on  page  60,  column  4r  line  42, 
703.77,07  should  be  70377.07. 

Art  Burke  W6UIX 
San  Diego  CA 


Ham  Help 


Tab!*  2, 


Our  volunteer  ambulance  service 
needs  information  on  where  to  obtain 
surplus  commercial  FM  equipment. 
Any  help  would  be  greatly  appre- 
ciated. 

Central  County  Ambulance  Service 

c/o  Don  Mock 

222  Wilson  Ave. 

Clarion  PA  16214 

Helpf  lVn  going  for  my  Novice 
exam  in  3  weeks.  The  73  code  tapes 
have  solved  my  code  problems,  and 
I've  got  the  theory  licked,  but  other 
complications  have  arisen.  I'm  trying 


to  set  up  my  station  {a  Hammarlund 
HQ-170  and  a  Hallicrafters  HT-37), 
but  somehow  the  owner's  manual  has 
gotten  "mislaid"  If  some  helpful 
person  could  send  me  an  HT-37 
manual  (or  a  copy),  I  would  be 
forever  grateful.  Ill  be  glad  to  pay  any 
reasonable  expense,  so  feel  free  to 
send  it  CO.Di  if  you  went.  I  need  the 
information  to  set  up  my  T-R  hook- 
up. 

Michael  D.  Ward 

3653  Lora  St. 

Ft.  Myers  FL  33901 

{813)  694-6655 
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RTTY  Loop 


Marc  I  Loavey,  M.D.  WA3AJR 
4006  Winfee  Road 
Randaifstown  MD  21 1 33 

Perhaps  If  your  Interest  in  thif 
series  has  been  more  then  academic, 
by  now  you  have  a  TTY  machine  in  a 
working  local  loop.  You  may  even 
have  a  TU  under  construction  or  on 
line.  Hopefully,  your  appetite  it  now 
thoroughly  whetted  and  you  want  to 
get  on  RTTY,  With  the  discussion  of 
transmitting  techniques  this  month,  I 
hope  to  get  at  least  some  of  you  on 
the  air. 

Let's  step  back  for  a  few  seconds  to 
review.  There  are  presently  two 
methods  currently  in  use  to  transmit 
amateur  RTTY:  Frequency  Shift  Key- 
[fig  [FSK)  and  Audio  Frequency  Shift 
Keying  (AFSKK  I  win  try  to  discuss 
these  separately,  only  slightly  inter  - 
digitated. 

Remember  that  F$K  involve* 
changing  the  frequency  of  what  is 
essentially  a  CW  signal  in  step  with  the 
marks  and  spaces  of  a  TTY  signal  The 
convention  presently  observed  on 
most  amateur  circuits  is  to  shift  the 


frequency  downward  for  the  space.  In 
order  to  etch  this  Into  our  minds,  the 
following    memory    jog    has    arisen; 
LSMFT  »  LOW  SPACE  MEANS  FINE 
TELETYPE*  If  there  Is  anyone  among 
you  to  whom  "LSMFT"  is  a  totally 
foreign  string  of  letters,  you  are  free 
to  devise  your  own  acronym*  Thus, 
we  will   regard  the  frequency  of  an 
FSK   signal    as   the   mark   frequency. 
The   space  frequency  will   be  lower 
than  the  mark,  the  difference  between 
them  being  the  frequency  shift.  By 
law,  the  frequency  shift  must  be  less 
than  900  Hz.  As  a  practical  matter, 
hems  long  ago  chose  850  Hz  shift  as  a 
"standard. "     Over    the    last    several 
veers,   so-called   "narrow"  shift,   170 
Hz,   has  risen   in  popularity,   and  is 
rapidly  replacing  the  old  "standard/* 
In  many  respects,  AFSK  is  analo- 
gous to  FSK,  Here,  an  audio  tone  is 
set  at  a  mark  frequency,  and  Is  shifted 
for  space.  Of  course,  AFSK  is  not  a 
legal  mode  on  the  HF  bands,  but,  as 
discussed  a  few  months  ago,,  it  reigns 
supreme  in  the  VHF  spectrum.  Inter- 
estingly, because  of  the  evolution  of 
AFSK    techniques   from    FSK,   shift 
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convention  Is  reversed  from  FSK, 
Here,  the  space  Is  higher  in  frequency 
then  the  mark.  Also(  because  no  clear 
advantage  arises  from  using  narrow 
shift  AFSK,  850  Hz  shift  AFSK  is  still 
rather  common,  with  2125  Hz  mark 
and  2975  Hz  space  used  most  often. 
Now  let's  look  at  some  circuits. 

The  frequency-determining  circuits 
of  most  HF  transmitters  use  an  L-C 
network  in  the  vfo.  The  most  direct 
means  of  shifting  the  rf  oscillator 
frequency  it  by  changing,  in  small 
increments,  the  capacitance  in  the  L*C 
network,  With  this  in  mind,  the  vener- 
able shift-pot  circuit  evolved.  A  diode 
switch  is  used  to  connect  or  isolate  a 
small  capacitor  in  parallel  with  the 
main  tuning  one.  By  keeping  the 
diode  reverse  biased,  the  keyboard  is 
used  to  short  forward  current  to 
ground  during  mark.  Capacitance  is 
added  during  space,  giving  a  low 
space,  high  mark  (LSMFT,  nimenv 
bar?).  Originally,  the  diode  was  a 
tube,  such  as  the  6AL5.  but,  as  the 
state  of  the  art  progressed,  the  IN 34 
became  a  household  word.  The  most 
popular  version  of  the  shift-pot  circuit 
is  shown  In  Fig,  1,  The  regulated 
voltage  is  normally  available  in  any 
tube- type  vfo,  and  the  entire  circuit  is 
easily  constructed  on  a  small  terminal 
strip.  For  a  detailed  discussion  of  the 
shift-pot  circuit,  see  the  May,  1965, 
issue  of  QST. 

If  a  pure  sine  wave  of  a  given  audio 
frequency  is  transmitted  on  single 
sideband,  the  resultant  rf  output  will 
be  a  CW  signal,  below  or  above  the 
suppressed  carrier,  depending  on 
whether  the  transmitter  is  producing 
lower  or  upper  sideband,  respectively. 
The  difference  frequency  between  the 
suppressed  carrier  and  the  CW  signal 
will  be  the  frequency  of  the  original 
audio  tone  and,  If  a  pure  sine  wave 
was  used,  there  will  be  no  spurious 
emissions.  By  extension,  then,  if  a 
good  quality  AFSK  generator  is  fed 


Into  an  SSB  transmitter,  the  output 
would  be  FSK]  Since  AFSK  conven- 
tion dictates  low  mark,  use  of  lower 
sideband  would  produce  normal,  low 
space,  FSK,  If  you  are  contemplating 
using  this  technique,  however,  remem- 
ber that  the  transmitter  must  be 
scrupulously  "clean"  and  free  of  car- 
rier or  unwanted  sideband  —  and  that 
the  AFSK  generator  must  produce 
pure  sine  waves  without  harmonics  or 
"glitches,' 


f  * 


Several  modern  transmitters  lend 
themselves  to  FSK  by  relatively  sim- 
ple routes.  Although  the  SB-3Q3/401 
combination  by  Heathkit  sports  a 
"RTTY"  position  on  the  function 
switch,  this  is  not  practical,  as  trans- 
mission and  reception  will  be  on 
different  frequencies,  A  better  way  to 
use  the  Heathkit  on  FSK  was  covered 
In  my  article  in  the  August,  1976,  73 
The  circuit  is  also  reprinted  in  73% 
New  RTTY  Handbook,  and  is  shown 
here  in  Fig-  2,  if  you  missed  it. 
WB8DMC  shows  how  to  adapt  the 
shift  pot  to  the  Drake  T4X  B,  and 
W60JF  does  the  same  for  the  Yaesu 
FM01,  both  En  the  special  "RTTY 
Edition"  of  73  (September,  19771 

For  those  of  you  looking  to  get  on 
AFSK,  such  as  on  two  meters,  suitable 
generators  are  simple  and  inexpensive. 
The  requirement  for  pure  sine  wave 
emission  is  not  as  strict,  and  Fig.  3 
diagrams  a  practical  starting  point 
Originally  published  in  73,  January, 
1972  ("AFSK  Revisited/1  by 
WA3AJR1,  this  circuit  and  article  have 
also  been  reprinted  in  the  New  RTTY 
Handbook. 

Next  month,  1*11  go  over  some 
on-the-air  procedures  and  answer 
questions.  For  those  of  you  who  have 
asked,  I  normally  have  a  printer  on 
the  80  meter  W1AW  bulletin  fre- 
quency, 3623.2  kHz  mark,  170  Hz 
shift,  on  autostart  24  hours  a  day.  If  I 
am  home,  I'll  be  delighted  to  QSO. 


AMSAT 


Ross  vV\  Forbes  WB6GFJ  is  now 
serving  as  AMSAT  QSL  Manager  for 
OSCAR  cards  in  the  United  States.  US 
users  should  send  several  10 
{business-size)  SASEs  with  their  call- 
sign,  in  large  letters,  In  the  upper 
left-hand  corner.  One  callstgn  per 
SASE,  please.  Each  SASE  should  have 
only  one  ounce  of  first  class  postage 
affixed,  and  will  be  mailed  when  full. 
Outgoing  DX  OSCAR  QSLs  will  be 
forwarded  at  a  rate  of  6tf  per  card,  or 


20  cards  for  $1.00.  Domestic  OSCAR 
QSLs  wilt  be  sorted  and  processed 
through  the  AMSAT-OSCAR  QSL 
Bureau,  Domestic  OSCAR  QSLs  can 
be  sent  in  bulk.  For  more  detailed 
information  concerning  the  AMSAT- 
OSCAR  QSL  Bureau,  drop  a  note, 
with  an  SASE  enclosed  for  the  reply, 
to  WB6GFJ,  PO  Box  1,  Los  Altos  CA 
94022,  or  call  (9161-673-7677  {week- 
days) or  (91 6)742-0572  (evenings/ 
weekends). 


the  Hamburglar 


Fig.  3,  AFSK  generator. 


STOLEN:  Heath  HW-2036  2  meter 
transceiver.  SS  No.  etched  on  beck. 
Contact  Bobby  Sorrow  WA4GBM, 
130  Sunset  Dr.,  Athens  GA  30606, 
(404)  548  6691,  or  the  Athens  police, 
(404)  543-143T 


RIPPED  OFF:  Atlas  350XL  with 
ODG-XL  digital  dial,  s/n  877025,  and 
ac  power  supply  for  the  Atlas,  s/n 
877104  OS.  Taken  on  October  1f 
1977,  Jay  A,  Leonard  W5TSM,  Rl  1 
Box  32AP  Pottsville  AR  72858. 
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New  Products 


YAESU  FT-901 
DIGITAL  TRANSCEIVER 

Yaesu  Electronics  Corporation  has 
revealed  the  newest  addition  to  its 
extensive  line  of  amateur  radio  equip- 
ment, the  FT-901  Digital  200  Wan 
input  transceiver  with  plug- in  circuit 
boards. 

The  FT-901D  covers  the  amateur 
bands  of  1&0  through  10  meters,  with 
provision  for  any  new  amateur  bands 
that  may  occur  as  a  result  of  the 
upcoming  World  Administrative  Radio 
Committee's  meeting  in  1979, 

Frequency  readout  to  six  places  is 
accomplished  by  large  red-colored 
LEOs,  supplemented  with  a  converv 
tional  analog  dial.  A  unique  feature  is 
the  built-in  "memory/'  which  allows 
split  frequency  operation  without  an 
external  vfo.  An  optional  memory 
unit  expander  allows  many  more 
specific  frequencies  to  be  stored  and 
recalled  at  the  operator's  command. 

A  controllable  t-f  pass  band  allows 
the  operator  to  adjust  if  width  from 
100  Hz  to  2.4  kHi,  continuously.  The 
famed  Yaesu  rejection  tuning  is  also 
featured  in  the  FT-901  series,  as  are 
sturdy  6146B  Finals,  using  an  unusual 
rf  negative  feedback  system  to  im- 
prove linearity.  Yaesu  Electronics 
Corporation,  75954  Downey  Ava.f 
Box  498,  Paramount  CA  90723, 
(273,-8334007. 

NEW  MULTI FREQUENCY 
TONE  ENCODER/DECODER 

American  Microsignal  Corporation 
is  offering  its  newest  single-  or  multi- 
frequency  subaudible  tone  encoder/ 
decoder,  model  592. 

The  unit  is  available  in  three  con- 
figurations -  the  59 2 B  for  direct 
retrofit  in  Motorola  Motrac,  Mocom, 
and  Micor  radios,  the  592D  for 
General  Electric  Master  Pro,  Execu- 
tive, and  Royal  radios,  and  the  592 F 
for  use  in  RCA  solid  state  radios. 

The  AMC  unit  is  completely  com- 
patible with  all  of  these  Motorola, 
General  Electric,  and  RCA  subaudible 
tone  systems  and  is  available  in  either 


standard  or  special  frequencies,  from 
20.0  Hz  to  250.0  Hz.  Provision  has 
been  made  to  accommodate  up  to  six 
tone  frequencies,  which  may  be 
electronically  switched  if  required. 
The  unit  atso  has  the  capability  of 
automatic  revert  for  common  encode 
or  common  decode  configuration.  The 
murtifrequency  circuitry  can  be  pro 
vided  from  the  factory  or  added  in  the 
field.  Complete  step -by-step  instruc- 
tions are  provided  In  a  comprehensive 
installation  and  service  manual. 

Applications  engineering  assistance 
is  available  from  the  AMC  customer 
service  department.  For  more  in- 
formation, contact  American  Micro  - 
signal  Corporation ,  $431  Monroe 
Ave.,  Stanton  CA  90680,  or  calf  (714} 
761-1222. 


PROM  PROGRAMMER 

Oliver  Audio  Engineering  now  has  a 
new  low-cost  series  of  piggyback 
PROM  programmers.  For  example, 
the  PP-2708/16  PROM  programmer 
plugs  directly  into  any  2708  or 
TMS-2716  memory  socket.  The 
PROM  to  be  programmed  is  placed  in 
the  zero- insertion  force  socket,  and 
the  data  is  dumped  over  the  fl  lower 
address  lines,  using  OAE's  proprietary 
Interface  technique  (pats,  pending). 
Mo  additional  power  supplies  are  re- 
quired, and  all  timing  and  control 
sequences  are  handled  by  the  pro 
grammer  Because  of  this  simple  inter- 
facing technique,  only  a  short  soft- 
ware routine  is  required  to  give  you 
the  power  of  even  the  most  expensive 
programmers.  In  addition,  multiple 
programmers  may  be  connected  in 
parallel  for  gang  programming. 

Each  unit  comes  complete  with  a 
dc-to-dc  switching  regulator,  10-turn 
cermet  trimmers  for  precise  voltage 
and  pulse-width  alignment,  and  a  zero- 
insertion  force  socket.  The  unit  is 
packaged  in  a  handsome  bJack 
anodized  aluminum  case  for  tab!  stop 
operation.  A  5-foot  flat- ribbon  cable 
interconnects  the  programmer  with 
the    read-only    PROM   socket   via   a 


24-pin  plug* 

The  kit  price  is  $249*00*  Assem- 
bled, tested,  and  aligned,  it's  S 29 5. 00 
(For  a  limited  time.  OAE  is  shipping 
the  assembled,  tested,  and  aligned  unit 
for  the  kit  price!)  Oliver  Audio  Engi- 
neering, tnc>,  676  West  Wilson 
Avenue,  Gtendafe  CA  91203. 

ALL-GOLD  METALLIZATION 

PRODUCES  RUGGED  VHF 

POWER  TRANSISTORS 

Dissimilar  metal  interfaces,  which 
can  impair  the  reliability  of  military- 
grade  rf  power  transistors,  are  elim- 
Inated  In  Motorola's  new 
MRF314-317  series  of  VHF  devices. 
Gold  chip  metallization,  gold  wire- 
bonds,  and  gold  plated  package  inter- 
faces produce  rugged ness  suitable  for 
new,  wideband,  muttimode  VHF 
systems.  The  2&vott,  3Q-to-1QG-Watt 
series  offers  gains  from  9  to  ID  dB 
guaranteed  at  150  MHz,  and  is  char- 
aeterized  from  30  to  200  MHz,  flug- 
gedness  is  assured  by  100%  testing  to 
withstand  a  load  vswr  of  30;  1  at  rated 
output  power. 

The  30  Watt  MRF314  and 
MRF314A,  in  stnpline  opposed 
emitter  packaging,  are  priced  at 
$11.00  in  100-piece  lots.  The  simi- 
larly-packaged MRF315  and 
MRF315A,  rated  at  45  Watts,  are 
100-piece-priced  at  $  16,50. 

Higher  power  types,  in  the  "Con- 
trolled Q"  power  package,  are  the 
80- Watt  MRF316  and  100-Watt 
MRF317,  at  respective  100-piece 
prices  of  $34.50  and  $39.50.  The 
series  is  now  available  from  factory 
and  distributor  stock.  Motorola  Semi- 
conductor Products,  fnc.r  PO  Box 
2091 2 \  Phoenix  AZ  85036, 
(602)  244S9QQ 

NEW  OENTRON  JR.  MONITORTM 
ANTENNA  TUNER 
With  power  handling  capability  of 
300  Watts  through  balanced,  coax, 
and  ran  do  nv  wire- fed  antennas. 
Den  Iron's  newest  tuner  also  includes 
a  relative- power  output  meter  and 
mo  bite  mounting  bracket.  The  Jr. 
MonitorTM  measures  a  mere  5T& 
inches  wide  by  2%  inches  high  by  6 
inches  deep  and  is  ideal  for  portable, 
mobile,  or  fixed  operation.  DenTron's 


latest  is  also  ideal  for  SWLs.  Designed 
to  handle  virtually  any  transceiver  or 
receiver-transmitter  combination,  the 
Jr.  MonitorTM  js  priced  at  $79.50. 
DenTron  Radio  Company,  2100 
Enterprise  Parkway,  Twinsburg  OH 
44087,  (216)-425  3t73. 

NEW  HAMTRON1CS  CATALOG 
Hamtronics,  Inc.,  announces  publi- 
cation of  a  new  expanded  1978 
catalog  crammed  with  goodies  for 
VHF/UHF  and  OSCAR  enthusiasts. 
The  40-page  catalog  features  a  new 
line  of  VHF  and  UHF  receiver  con- 
verters, new  VHF  and  UHF  FM  re- 
ceiver kits,  receiver  preamps,  FM 
transmitter  kits,  power  amplifiers  for 
VHF  and  UHF,  test-probe  kits,  power 
supplies,  tone  pads  and  tone- encoder 
microphones,  antennas,  and  many 
more  items  of  interest  to  the  active 
ham!  For  your  copy  of  the  new  4  x 
5  ft- inch  catalog,  send  a  self-ad- 
dressed stamped  envelope  to  Ham- 
ironies,  lnct  182  Belmont  Rdr 
Rochester  NY  14672 

HAM  COMPUTER  PROCESSES 
MORSE  AND  BAUDOT 

A  complete  computerized  Morse 
and  Baudot  operating  system  for  the 
amateur  radio  operator  was  released 
recently  by  Curtis  Electro  Devices, 
Inc.  Called  the  System  4000,  the 
instrument  will  receive,  decode,  and 
print  via  CRT  Morse  code  (10-100 
wpm)  or  five-level  Baudot  TTY  code 
(60100  wpmh  It  also  serves  as  a 
keyboard  or  paddle  keyer,  with  CRT 
display  of  the  transmitted  text.  The 
Morse  keyboard  provides  a  500- key 
buffer,  eight  programmable- message 
memories,  and  two  fixed-message 
memories  (CQ  and  ID).  The  message 
memories  are  also  available  in  the 
paddle-key er  mode.  Code  speeds  are 
adjustable  in  one-wpm  increments 
from  10-99  wpm,  Morse  reception 
incorporates  automatic  speed  track- 
ing, adjustable  presets  for  nonstandard 
spacing,  and  act  we  bandpass  filters 
and  shape rs  for  the  audio  input. 

In  the  Baudot  mode,  the  keyboard 
buffer  is  256  keys  long.  Eight  pro- 
grammable-message memories  and 
three  fi*ed- message  memories  (CQ, 
ID,  and  Quick  Brown  Fox)  are  avail- 


The  Yaesu  FT*S01D  transceiver. 


DenTron's  Jr.  MonitorTM  antenna  tuner. 
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Curtis  Efectro  Devices'  77-  100  interface  box. 


able,  along  with  CW  identification. 
Other  operating  conveniences,  such  as 
LTRS  fill,  startup  diddle,  automatic 
carriage  return  and  line  feed,  are 
included  to  make  a  smoothly^ 
operating  Baudot  terminal. 

The  System  4000  ts  designed  to  be 
added  onto  the  popular  Processor 
Technology  Corporation's  SOL- 20 
Terminal  Computer.  It  can  also  be 
adapted  to  any  S-10Q  bus  8080  hobby 
computer  by  simply  adding  I/O 
patches  to  the  user's  video  driver  and 
console  keyboard.  No  user  memory  Is 
required. 

The  System  4000  consists  of  three 
parts: 

The  heart  of  the  system  is  an  Si  00 
bus  plug-in  card  carrying  the  operating 
program  in  seven  8K  EPROMs,  1  K  of 
RAM,  the  Baudot  serial  interface, 
parallel  interface  for  station  controls, 
and  an  audio  processor  for  CW  recep- 
tion, This  card*  called  the  HAM  S-100, 
is  a  stand-alone  system,  except  for  the 


station  interface  circuitry. 

This  interface  circuitry  is  available 
in  a  unit  called  the  Tl-100,  which 
contains  relays  for  the  transmitter 
PTT  and  key  line  plus  a  standard  60 
mA  175  V  Baudot  receiver  and  driver. 
In  addition,  a  monitor  sidetone  ampli- 
fier and  speaker  are  provided  together 
with  volume  control,  paddle- key  jack, 
and  a  high -low  baud  rate  switch. 

The  last  item,  called  the  "RFI  kit," 
consists  of  a  one-piece  special  steel 
cover  for  the  SOL-20  and  interface 
electrical  filters  for  incoming  and  out- 
going RFI  suppression. 

Conversion  of  a  SOL-20  computer 
to  the  System  4000  requires  the  three 
items  described  here  and  can  be 
accomplished  in  about  thirty  minutes- 
Computer  operation  remains  un- 
affected, 

Price  for  the  HAM  S100  is 
$699.96;  the  Tl-100  is  S149.95;  and 
the  RFI  kit  is  $99.95.  Delivery  is  from 
stock  directly  from  the  manufacturer. 
IThe  SOL-20  currently   is   priced  at 


Curtis  Efectro  Devices  '  HAM  S-tOO. 


Curtis  Electro  Devices'  RFI  kit 

$1 100.00  in  kit  form,  $1,500.00  built  write  Curtis  Efectro  Devices,  Inc.,  Box 
and  tested,  and  is  available  from  most  4090 w  Mountain  View  CA  94040,  or 
computer  stores.)   For  further  details,       calf  (4151  9&&-313S, 


Ham  Help 


\  am  a  retired  broadcast  engineer 
who  would  like  to  meet  active  hams, 
on  the  air,  who  are  interested  in  the 
historical  processes  of  photography 
such  as  carbro.  oil,  bromoit,  etc.,  for 
the  purpose  of  exchanging  data  on  the 
air  with  the  hope  of  working  together 
to  preserve  the  knowledge  of  these 
beautiful  processes  for  future  genera- 
tions of  ham-photographers.  \  work  all 
bands,  2  through  160  meters,  AM  or 
SSB.  For  sked  info  please  contact  me, 

Tracy  DiersW20QK 

58-14-84th  Street 

ElmhurstNY  11373 


I  am  trying  to  obtain  the  schematic 
and  service  manual  for  a  Hammarlund 
SP-600  receiver, 

John  A.  Foplawski  W82GFR/5 

PO  Box  1708 
Ktlleen  TX  76541 


I  would  like  to  find  out  if  anyone 
has  any  open  wire  insulators,  I  am  not 
able  to  get  any  here,  and  would 
appreciate  any  help  along  this  line. 
The  insulators  should  have  a  spacing 
of  54*  for  300  Ohms.  1  woufd  like  to 
get  as  many  as  possible  for  future  use. 

Norm  Gorcey  VE3FRO 

101  HaslamSt. 

Scar  bo  rough ,  Ontar  i  o 

Canada 


l  am  in  need  of  the  schematic  for  a 
Bogen  Page  master  receiver,  model 
TR54A  (models  TR54B  &  TR54C  will 
also  work).  These  are  "pocket  pager" 
units  which  operate  in  the  35  MHz 
range,  using  a  four-reed  assembly.  I 
will  gladly  pay  for  a  photocopy. 

Robert  L  Leftwieh  WA4MVA 

1926  Ungdon  Road,  SW 

Roanoke  VA  24015 


REGULATED  POWER  SUPPLY 

■  Fully  regulated,  dual  protected,  13.8  volts 

*  Illuminated  on/off  switch 

•  Hammer  tone  metal  case 
37  Amp  {30  Amp  continuous 

3  min.  on/  1  min.  off) ♦♦„  $99.95 

20  Amp  (16  amp,  conty $64.95 

6  Amp  (4  amp.  oonU $39.95 

TIMES  CABLE 

RG-8U  -  10CT  multiples  «„,„„,  I8s/ft 
RG-213U  *  ( No n -contaminating  jacket) 

-100/  multiples 22*/ft. 

Va"  Aluminum  Jacketed  hardline  -  75  ohm. 

t000r  rolls  only 29cfc/ft. 

P1259  connectors ...  25/50<fc  e& 

or  100/45C  ea,  POSTPAID 

UNIVERSAL  TOWERS 

SUPER  DISCOUNTS  — 
S.A,S.E,  for  brochure  end  prices! 

Send  S.A.S.E  for  afldmonal  information.  Include  snip- 
ping   charges   wun    check    or   money   order.    [Onto 
residents  add  A'a%  sales  lax). 

JRS  ELECTRONICS 

P.O.  Box  1893— Cincinnati,  Ohio  45201 
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Editor 

Robert  Baker  WB2GFE 
15  Windsor  Dr 
Atco  NJ  08004 


A  quick  note  from  W1 YL  at  ARRL 
headquarters  indicates  a  possible  rule 
change  for  the  VHF  Sweepstakes  in 
January t  with  point  values  for  QSOs 
on  higher  bands,  and  afso  soma  possi- 
ble adfustmentt  w  the  July  Radio- 
sport  miss.  Watch  QST  for  announce- 
ments on  rule  changes  as  tto&y  become 
final. 

As  yet,  vary  tittle  contest  infor- 
mation has  bean  received  for  the  J 9 78 
season.  Please  send  aft  contest  and 
award  information,  including  results, 
as  soon  as  they  are  official  and  ready 
for  publication.  AH  information 
should  be  addressed  directly  to  my 
home  QTH+  Any  material  sent  via 
Peterborough  is  only  delayed  white 
being  forwarded  to  me. 


HUNTING  LIONS  ON 

THE  AIR  CONTEST 

Starts:  1200  GMT, 

January  14 
Ends:  1200  GMT, 

January  15 
The  contest  is  sponsored  by  Lions 
International  and  coordinated  bv  the 
Lions  Club  of  Rio  de  Janeiro 
(Arpoador},  BraZtL  Participation  Is 
open  to  all  licensed  radio  operators 
except  members  of  the  contest 
committee.  The  contest  will  be  sepa- 
rated  into   two  sections,  phone  and 


"TTT 


CW,  with  points  counting  separately 
and  participation  allowed  In  both 
modes.  All  bands  80  through  10 
meters  may  be  used,  with  each  station 
being  contacted  no  more  than  once 
per  band  and  mode,  Whan  contacts 
are  made  between  Lions  and  Leos,  the 
name  of  the  Lions  Club  or  Leo  Club 
contacted  should  be  noted  in  the  log. 
Confirmation  of  contacts  will  be  ma<te 
by  log  comparisons. 
SCORfNG: 

QSOs  within  the  same  continent 
count  1  point  each;  between  different 
continents,  3  points,  Sonus  points:  1 
extra  point  for  a  QSO  with  member  of 
a  Lions  or  Leo  Club  and  5  extra 
points  for  a  QSO  with  a  member  of 
the  Rio  da  Janeiro  (Arpoador)  Lions 
Club,  Contacts  between  members  of 
the  Arpoador  Club  will  not  count  any 
bonus  points, 

ENTRIES  AND  A  WARDS: 

Lions  International  will  present 
first,  second,  and  third  place  awards  in 
two  categories  —  phone  and  CW,  The 
first  place  winner  in  each  category  will 
receive  a  trophy,  the  second  a  medal- 
lion, and  the  third  a  plaque.  The  Lions 
Club  of  Rio  de  Janeiro  will  award 
additional  verm i! lion  award  medal- 
lions to  the  fourth  through  tenth 
place  winners.  Each  participant 
making  more  than  20  points  will 
receive  a  special  QSL  from  the  Lions 


Jan  1 
Jan  7-9 
Jan  14-15 
Jan  21  22 

Jan  27-29 
Jan  28-29 

Feb  4-5 
Feb  4-12 

Feb  1 1-1 2 
Fab  18-19 
Feb  25  26 
Mar  4  5 
Mar  13-19 
Apr  1-3 
Apr  B-9 
Apr  15-16 
June  3-4 
June  10 11 
June  24  25 

July  4 
July  8-9 
Sept  9-10 

Oct  14-15 
Oct  21-22 
Nw  4-5 
Nov  18-19 

Dec  2  3 
Dec  9-10 


ARRL  Straight  Kay  Night 

ARRL  CD  Party  -  Phone 

Hunting  Lions  On  the  Air 

ARRL  VHF  Sweepstakes 

ARRL  CD  Party  -  CW 

CQ  Worldwide  160  Contest  -  CW 

French  Contest  —  CW 

ARRL  Simulated  Emergency  Test 

ARRL  DX  Contest  -  Phone 

ARRL  Novice  Roundup 

10  10  International  Net  Winter  QSO  Party 

ARRL  DX  Contest  -  CW 

French  Contest  —  Phone 

ARRL  DX  Contest  -  Phone 

ARRL  DX  Contest -CW 

ORP  QSO  Party 

ARRL  CD  Party  {Open)  -  CW 

ARR  L  CD  Party  (Open}  -  Phone 

IARS/CHC/FHC/HTH  QSO  Party 

ARRL  VHF  QSO  Party 

ARRL  Field  Day 

REFTENDay 

ARRL  Straight  Key  Night 

IARU  Radio  sport  Competition 

ARRL  VHF  QSO  Party 

ARRL  CD  Party -CW 

ARRL  CD  Party  -  Phone 

ARRL  Sweepstakes  -  CW 

ARRL  Sweepstakes  -  Phona 

REFTENDay 

ARRL  160  Meter  Contest 

ARRL  10  Meter  Contest 


Club  of  Rio  de  Janeiro,  Logs  should 
be  sent  to  the  contest  committee  no 
later  than  30  days  after  the  contest: 
Lions  Club  of  Rio  de  Janeiro 
(Arpoadorh  Rua  Souza  Lima  n.  310  - 
Apt  802,  Rio  de  Janeiro  20,000, 
ZC-37  Brazil. 

ARRL  VHF  SWEEPSTAKES 
Starts:  1400  your  local  time, 

Saturday,  January  21 

Ends:  2400  your  (oca!  time, 

Sunday,  January  22 

Complete  rules  for  the  30th  VHF 
Sweepstakes  can  be  found  In  the 
December  issue  of  QST:  please  check 
for  new  scoring  this  year.  Briefly,  the 
rules  are  as  follows: 

All  amateurs  operating  on  or  above 
50  MHz  are  invited  to  participate. 
Contacts  between  stations  in  different 
time  zones  can  be  counted  only  when 
the  contest  period  is  in  progress  in 
both  zones.  Foreign  stations  may  only 
work  stations  in  ARRL  sections. 
Crossband  work  and  retransmitted 
signals  {repeaters)  are  not  allowed. 
Contacts  with  aircraft  mobiles  cannot 
count  for  section  multipliers,  Official 
logs  may  be  obtained  from  the  ARRL, 
Send  contest  logs  and  summary  sheet 
to:  ARRL,  225  Main  Street, 
Newington     CT     06111. 

CQWW  DX  160  CONTEST 
Starts;  2200  GMT  Friday, 

January  27 
Ends:  1600  GMT  Sunday, 
January  29 
Sponsored  by  CQ  Magazine,  this  is 
a  CW-only  contest  with  no  crossmode 
contacts  allowed, 
EXCHANGE: 


RST  plus  three-digit  QSO  number 
and  state  or  province;  DX  should  send 
RST  and  QSO  number  only* 
SCORING: 

W/VEA/O  score  2  points  par  QSO 
with  other  W/VE/VO  stations,  10 
points  per  DX  contact.  All  other 
countries  score  2  points  per  QSO  with 
stations  in  same  country,  5  points  In 
other  countries,  10  points  with 
W/VEAtfX  Multipliers  for  all  stations 
are  number  of  states,  VE  provinces, 
and  DX  countries  worked.  Final  score 
is  total  QSO  points  times  sum  of 
multiplier 
ENTRIES  &  AWARDS: 

Violation  of  rules,  regulations,  etc, 
may  be  deemed  sufficient  cause  for 
disqualification.  Certificates  to  top 
scorers  in  each  state,  VE  province,  and 
OX  country.  Log  sheets  may  be  ob- 
tained from  CQ  by  sending  a  large 
5ASE*  Mail  entries  and  log  requests 
to:  CQ  160  Contest  14  Vanderventer 
Ave,,  Port  Washington  NY  1 1050, 

Note:  please  check  CQ  Magazine 
for  any  last  minute  rule  changes! 

FRENCH  CONTEST 

CW 
Starts:  0000  GMT, 

January  28 

Ends  2400  GMT, 

January  29 

Phone 

Starts:  0000  GMT, 

February  25 

Ends:  2400  GMT, 

February  26 

All  contacts  must  be  made  on  160 
meters    CW    (or    1,826    MHz   for    F 
stations}.   AH  entries  must  be  single 
operator. 
EXCHANGE: 


TT 


J 


RESULTS  OF  THE  1977  MICHIGAN  QSO  PARTY 

WA8MOA 

Calhoun  county 

66 ,1 60  points 

WABWWM 

Leelanau 

65,760 

W6PBO 

Macomb 

54,960 

WBB10T 

Saginaw  (multi  op) 

32,370 

WD8DRF 

Oakland 

32,120 

WABCZH 

Washtenaw 

28,672 

W8GLC 

St.  Clair 

18.480 

K80AC 

Saginaw  jmulti-op) 

16.244 

W8YL 

Lenawee 

10,505 

W8QGP 

Hillsdale 

5.633 

WD8DQV/8 

Osceola 

5,590 

WB8NSF 

Berrien 

■jfifvU 

WA8C2H/8 

Wayne 

1,920 

K8CJF 

Saginaw 

1,700 

W8VSK/m8 

(6  counties) 

1,020 

WBBBUQ 

Wayne  (QRP1 

230 

WBSFEZ 

Genesee  (VHF) 

1,102 

The  Club  trophy  went  to  the  L'Ante  Creuse  ARC,  which  had  139,547 
points.  The  top  out-of^tata  scorer  was  WA4KKP  In  VA  with  4,814  points; 
second  place  want  to  W5KLB  in  TX  with  2,884  points:  and  third  pi 
want  to  W8KSB/3  in  MD  with  2,236  points. 
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AMERICAN  RESULTS  OF  THE  197 

CW: 

W1MDO 

20830 

WIOPJ 

27 

WA2EJZ 

39S 

W3ARK 

6336 

W3FC1 

1425 

W3EUJ 

432 

WB4QGW 

36087 

WA4ZHU 

15048 

WB4FHI 

4143 

K40AQ 

3159 

N4MM 

2687 

WB4WHE 

216 

W8VSK 

13884 

K8CW 

10260 

WABKME 

1377 

K8LUU 

3645 

WBBWTD 

810 

W90HH 

23166 

WA9VOL 

5994 

W0PRY 

10662 

W*BK 

1684 

SSB: 

WA1WFS 

11244 

F2YS/W2 

12069 

WA2EJZ 

356 

LU1BARfW3 

7401 

W3FC! 

4785 

W3AKD 

1465 

N4MM 

17286 

WA4SHL 

9406 

K4KZP 

3276 

WA4LOF 

3207 

WB40GW 

4017 

WB5MSU 

225 

WA9FZQ 

1876 

120 

9 

12 


25 

24 

208 

170 

47 

39 

39 

9 

89 

76 

17 

47 

18 

132 

65 

79 

33 


84 
107 
16 
72 
39 
IS 
87 
70 
44 
27 
52 
5 
59 


J 


RSfO  and  QSO  number. 
SCORING: 

Score  3  points  for  each  F  or  over- 
seas French  department  or  territory 
contacted  in  your  own  continent  {10 
points  if  in  another  comment).  Multi- 
pliers are  each  F  department  (9 5 J  and 
FFA  (DA),  each  DOM  (FG,  FM,  FY, 
FR).  each  TQM  {FB8W,  F88X,  FB8Y, 
FB8Z,  FK,  FO,  FP,  FU,  FW,  FH~ 
Mayotte  Is.},  and  each  other  country 
of  the  DXCC  list,  French  stations  will 
grve  their  department  number  after 
the  call.  Example:  F6ZZZ/67  and 
FFA  will  give  DA, .  7FFAt  Final  score 
is  the  sum  of  the  QSO  points 
times  the  sum  of  multipliers,  Send 
logs  only  to  the  REF  Traffic  Manager, 
2,  Square  Trudaine,  75009  Paris, 
France, 

FLAMINGO  NET 

25TH  ANNIVERSARY  AWARD 

Beginning  on  January  1,  1978,  In 
celebration  of  its  25th  anniversary, 
the  Flamingo  Net  of  Miami,  Florida, 
will  be  offering  a  special  25th  anniver 
sary  seal  to  be  attached  to  the  Fla- 
mingo Net  certificate. 

To  qualify,  a  certificate  holder  is 
required  to  have  worked  10  other 
certificate  holders,  exchanging  cer- 
tificate numbers,  callsigns,  names,  and 
locations.  A  n  on  -certificate  holder, 
during  the  anniversary  year,  may 
make    contact    with    20    certificate 


holders,  collecting  their  certificate 
numbers,  callsigns,  names,  and  loca- 
tions. The  non -certificate  holder  will 
receive  a  certificate  affixed  with  a 
25th  anniversary  seal.  During  1978 
onfyf  a//  persons  holding  Flamingo 
Net  certificates  can  exchange  certifi- 
cate numbers  to  assist  others  in  ob- 
taining the  Flamingo  Net  certificate 
and  anniversary  seal 

All  contacts  will  take  place  on  10 
meters.  A  S1 ,00  fee  wtN  be  charged  to 
cover  the  cost  of  handling.  All  appli- 
cations are  to  be  sent  to  Walter  Dixon 
W4DWN,  820  m  123rd  Street,  Miami 
FL  33161.  This  offer  will  end  on 
December  31,  1978. 

DX  DECADE  CLUB  (DXDCI 
AWARD 

This  award  is  available  to  any 
amateur  who  can  present  confirmed 
proof  of  contact  on  the  6  meter  band 
with  10  foreign  countries  (Including 
US)  from  the  ARRL  country  list.  All 
contacts  must  have  been  made  on  or 
after  January  1.  1976.  The  cost  of  the 
award  will  be  S3,  payable  to  SMIRK. 
Money  made  from  this  award  will  be 
used  to  finance  "expeditions"  and 
equipment  for  use  by  hams  in  foreign 
countries  who  would  like  to  operate 
on  60  MHz.  Additional  endorsements 
for  every  5  countries  over  the  original 
10  are  available  for  SI  each.  Send  an 
SASE    for   application   forms  to:   J. 


1977  YLRL  HOWDY  DAYS  RESULTS 


YLRL  Members; 

Score 

Chris ta  Elksnat 

DJ1TE 

103 

Vera  Kiecowsky 

WA1JYO 

61 

Onie  Woodward 

WIZEN 

51 

lone  O'Donnell 

WA2DMK 

22 

Phyllis  Shanks 

W2GLB 

62 

Lia  Zwack 

WA2NFY 

69 

Ernestine  Boernar 

WAZVIE 

37 

Doris  Bedford 

K4AOH 

53 

Patricia  Williams 

WB4PRM 

72 

Irma  Weber 

K6KCI 

71 

Jane  Willis 

K6RLR 

74 

Sandi  Heyn 

WA6WZN 

62 

Marion  Dixon 

WA7TLL 

19 

Eva  Karnatz 

WAS  AH  U 

86 

Marilyn  Backys 

WB9TDR 

46 

Lovalle  Pederssn 

WBftJFF 

49 

Martha  Shirley 

WCZWL 

44 

Anny  Sch wager 

DF2SL 

61 

Ella  Grindel 

DJSUAC 

34 

Paula  Blomen 

DJ0EK 

33 

Mar  got  Semkat 

DK5TT 

71 

Ursula  Burger 

DL3LS 

25 

Clare  Dixon 

EI7CW 

76 

Renae  Chassard 

F5RC 

28 

Dr.  Greta  Hubacher 

HB9ARC 

44 

Berit  Nesse 

LA3RW 

31 

Karin  Jensen 

OZ1AVV 

20 

Diana  Venders  nde 

VE7DTO 

32 

Non  YLRL  Members: 
Darleert  Magen 
Juliana  Schuh&gger 
Ursel  Wetskirchen 
Juliana  Schuhi 
Elfi  Butt  erne  in 
Alice  Rudolph 


WD5FQX 
DJ1EIC 
DF2KG 
DF3RF 

DF3TE 
HB9BIR 


Score 
00 
53 
85 
17 
40 
23 


Chipman  WA1KYH,  DXDC  Manager 
-  SMIRK,  18  Laurel  Dr„  Medffeld 
MA  02052. 


WAB  BRITISH  COUNTIES 
AWARD 

Sponsored  by  the  Worked  All 
Britain  (WAB)  Orpnizatkm,  the 
award  is  available  in  two  classes:  Class 
2  is  for  any  55  UK  counties.  Class  1  is 
for  all  the  UK  counties  and  Scott ish 
regions,  plus  one  GC/GJ  (Jersey),  one 
GC/GU     {Guernsey,     Aloemey,     or 


Sark),  and  one  GD,  Contacts  with  UK 
amateurs  since  May  1,  1974,  count. 
No  QSLs  are  required  with  the  appli- 
cation —  only  a  certified  list  showing 
date,  time  (GMT),  county  of  UK 
station,  RSIT)  reports,  and  callsign  of 
station  worked. 

Cost  of  award  and  postage  world- 
wide is  S2.00  (USA)  or  20  iRCs.  Cost 
of  further  claim  to  upgrade  CI  ass  2  to 
Class  1  is  $1.00  or  10  IRCs,  Claims  to 
Aiec  Brennend  G4AVA,  76  DeneJey 
Avenue,  Todmorden  Via,  Lancashire, 
England. 
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Reprinted  from  the  Federal  Register. 


FEDERAL  COMMUNICATIONS 
COMMISSION 

[Dockut  No.  IOTSB;  RM-1«33:  RM-Ite6;  RM- 
17+7;    RM-J76I:    BM-17S3;    fLU-1041;   FCC 

[47CFRPsrt951 

TERMINATION  Of  PROCEEDING  CON- 
CERNING CREATION  OF  A  NEW  CLASS 
Of  CITIZENS  RADIO  SERVICE 

AGENCY:  Federal  Communl  cations 
Commission. 

ACTION:  Termination  of  Rulemaking 
Proceeding  (Memorandum  Opinion  and 
Order  to  Docket  1*759*. 

SUMMARY:  The  PCC  1*  term  mating 
Docket  19759,  to  which  we  hod  proposed 
&  new  Class  **E"  Citizens  Radio  Service 
in  the  220-225  MHi  frequency  ranges 
Since  the  1973  release  of  our  proposals 
the  character  of  personal  radio  com- 
munications has  undergone  radical 
change.  We  believe  any  further  allocation 
of  frequencies  for  personal  radio  com- 
munications should  be  the  subject  of  a 
new  rulemaking  proceeding. 

ADDRESS:  FCC,  Washington.  DC 
20554, 

SUPPLEMENTARY      INFORMATION: 
Memoiawgum  Opinion  own  Q«sn 

tPHOCEEDING    te**tHUTE&> 

Adopted:  October  S+ 1077. 

Released:  October  18,  1*77, 

By  the  Commission  :  Chairman  Wiley  not 

participating:   Commissioner  Lee  ab~ 

sent. 

In  the  matter  oft  The  creation  of  « 
new  class  of  Citizens  Radio  Service  and 
the  reallocation  of  frequencies  between 
224  and  a  35  MHz  to  the  band  250*2  25 
MB*  now  allocated  for  shared  use  by 
stations  to  the  Amateur  Radio  Service 
and  Government  Radiolocation  Stations 
for  that  purpose;  Docket  19159,  RM~t«33, 
1656,  1747.  17fll.  1703, 1841. 

1.  In  June  IB? 3.  the  Commission  issued 
a  Notice  of  Inquiry  and  Notice  of  Pro- 
posed Rule  Making  Ln  which  It  proposed 
to  allocate  spectrum  In  the  220-225  MHz 
band  for  a  new  Citizens  Radio  Service  to 
be  designated  as  Class  B,  This  new  radio 
service  was  to  be  similar  to  the  then  es- 
tablished Class  D  service,  but  was  to  op- 
erate under  new  rules  and  enforcement 
procedures,1  The  proceeding  stemmed 
primarily  from  a  petition  of  the  Elec- 
tronic Industries  Association  fEIAh* 
The  petition  stated  that  there  was  a 
"demonstrated  strong  t  current  and 
growing  need  for  personal  two-way 
radio  communications  for  both  safety 
and  convenience  of  individual  citi- 
zens In  conducting  their  dally  actlvltes  of 
both  a  personal  and  business  nature." 
Support  for  the  petition  came  from  po- 
tential manufacturers  of  Class  E  equip- 
ment and  from  land  mobile  users  groups, 
who  viewed  the  new  frequency  allocation 
as  a  possible  source  of  relief  from 
crowded  land  mobile  channels  and  high 
equipment  costs, 

2.  In  issuing  the  June  1073  proposal, 
the  Commission  noted  that  It  had  always 
recognized  that  the  27  MHz  region  was 
not  ideally  suited  for  the  CB  Radio  Serv- 
ice because  of  the  sporadic  long  distance 
transmission  characteristics  of  this  band. 
It  was  further  noted  that  the  purpose  of 
the  Class  E  proposal  was  to  better  meet 
the  requirements  of  the  general  public 
for  improved  radio  communication  serv- 
ices, and  to  relieve  the  concentration  of 
stations  at  27  MKz.1  Therefore,  the  Com* 
mission  requested  comments  directed  to 
these  specific  topics: 

a.  Services  and  types  of  operations 
which  should  be  provided, 

b.  Economic,  sociological,  and  other 
passible  public  interest  benefits. 

e.  Effects  on  CB  operations  at  27  MHz 

d.  The  nature  and  probable  Impact  of 
limitations  resulting  from  interagency 
and  international  objections. 

e.  Detailed  technical  parameters,  in- 
cluding recommendations  on  the  amount 
of  spectrum  needed,  channeling,  power 
antennas,  receivers,  et  al 

f  Automatic  transmitter  identification 
(ATISl . 
g.  Licensing  methodology  and  record 


keeping. 

h.  Continuation  vs.  elimination  of  27 
MHz  CB  operation. 

1  Confiscation  of  illegal  equipment. 

3.  Several  thousand  Comments  and  Re- 
ply Comments  were  received,  A  careful 
analysis  of  the  comments  reveialed  no 
consensus  of  opinion  on  any  issue.  The 
Largest  volume  of  comments  came  from 
amateur  service  licensees  who  protested 
that  the  proposed  reallocation  would,  ln 
effect,  be  penalizing  their  service  to  re- 
ward CB  violators.  Many  comments  from 
CB  licensees  opposed  the  proposal  be- 
they  feared  it  might  result  in  their 
of  the  present  27  MHr  allocation. 
Although  E1A.  E-  F.  Johnson,  other  man- 
ufacturers, NABER,  and  other  land  mo- 
bile user  groups  supported  the  essence  of 
the  Class  E  proposal,  they  disagreed 
among  themselves  on  what  the  specific 
characteristics  of  the  new  service  should 
be+ 

4.  Subsequent  to  the  adoption  of  the 
Class  E  proposal,  the  Commission  con- 
ducted tests  which  indicated  that  a  per* 
sonal  radio  Fervlce  operating  in  the  220— 
225  MHz  band  might  generate  serious  in- 
terference to  television  reception  on  the 
VHF  channels.  The  Commission  does  not 
yet  know  how  severe  this  interference 
might  be.  or  whether  this  interference 
might  be  prevented.  This  has  delayed  all 
further  rule  making  in  the  docket  In  the 
meanwhile,  a  number  of  major  changes 
have  occurred: 

a.  The  number  of  CB  licensees  has  in- 
creased dramatically ,  to  10,406,828  as  of 
May  1*77,  Accompanying  this  growth 
has  been  a  change  in  the  nature  of  how 
the  service  is  used. 

b.  In  February  19"6.  the  Commission 
formed  the  Personal  Radio  Planning 
Group  (PRPG)  to  conduct  a  brood- 
based,  ux-house  study  of  personal  radio 
services.  In  April  1976,  the  Ccmmlssion 
solicited  the  assistance  of  the  industry 
and  users  by  establishing  the  Personal 
Use  Radio  Advisory  Committee. 

c.  In  July  197fi,  the  Commission  pro- 
vided interim  relief  from  congestion  at 
2?  MHz  by  Increasing  the  number  of  au- 
thorized CB  Radio  Service  channels  from 
23  to  40.* 

d.  In  April  1977.  the  FRFG  completed 
the  initial  phase  of  Its  frequency  evalua- 
tion study.*  The  results  cf  this  study,  to- 
gether with  other  information  available 
to  the  Commission  leads  to  the  conclu- 
sion that  other  frequencies  as  well  as  the 
220-225  MHz  band  should  be  considered 
as  a  possible  location  for  a  personal  radio 
service. 

&.  As  a  result  of  these  and  other  devel- 
opments, the  comments  and  reply  com- 
ments received  on  this  docket  have  be- 
come obsolete.  Further,  the  Commission 
believes  that  the  specific  topics  set  forth 
in  the  June  1973f  NOI/NPRM  are  no 
longer  adequate  to  lay  the  basis  for  au- 
thorization of  a  personal  radio  service. 
New  rule  mating  will  have  to  be  framed 
with  Information  which  has  been  devel- 
oped recently,  and  which  will  be  de- 
veloped in  the  next  few  months.  Leaving 
this  docket  open  may  only  mislead  the 
public  about  the  Commission's  intention 
to  fully  investigate  the  future  ol  per- 
sonal radio.  For  these  reasons,  the  Com- 
mission has  determined  to  terminate 
Docket  13759,  and  to  address  the  issue 
of  new  personal  radio  services  in  some 
future  rule  making. 

fl.  In  view  of  the  foregoing,  we  believe 
that  the  public  interest,  convenience, 
and  necessity  Is  best  served  by  termina- 
tion of  this  proceeding.  Accordingly,  pur- 
suant to  authority  contained  In  Sections 
4<i>,  303  of  the  Communications  Act  of 
1S34.  as  amended,  it  is  ordered,  that  this 
proceeding  Is  terminated. 

Federal  Comers ication s 

OoKHtSSICOf, 
VlNCSJir  J.  Mullixs, 

Secretarf* 

| Docket  NO.  21416;  FCC  77-71*1 

AMATEUR  RADIO  SERVICE 

Inquiry  |nto  Alleged  Improper  Issuance  ol 
licenses  and  Call  Signs;  Order 


1  The  culm  D  3*ttic*  fru  b**n  re4**if  ni.i*d 
the  ClituiiA  Buna  (CB)   Radio  BcrrJGt- 

iR&f-lTtT,  filed  on  February  &,  1>T1. 

"The  number  of  Uc-tu*M  f.«d  Inu—J 
from  40,000  In  L95*  to  B3S.924  In  June  IS 73, 


trjotiut  so-.  aoi20.  Second  Report  and 
Order,  Adopted  July  zt,  lftls. 

1  Th*  reperv  entitled  Speetr»im  AJtern*- 
ttrea  for  person*)  Radio  Bui  wltxi  was  re- 
teaHd  to  the  public  for  comment  by  Neva 
Rtleue  April  35.  1977- 


Adopted:  October  13t  1977, 

Released:  October  19, 1977. 

By  the  Commission:  Chairman  Wiley 
not  participating:  Commissioner  White 
concurring  in  the  result, 

1.  The  Commission  has  under  con- 
sideration information  indicating: 

(a)  That  certain  applicants  and  li- 
censees in  the  Amateur  Radio  Service 
have  made  payments  of  cash  or  other 
consideration  in  connection  with  issu- 
ance of  licenses,  upgraded  licenses,  or 
call  signs  for  which  they  were  not  quali- 
fied, 

(b)  That  certain  applicants  and  licens- 
ees in  the  Amateur  Radio  Service  have 
received  licences,  upgraded  licenses,  or 
call  sums  for  which  they  were  not  quail- 
fled  without  any  payment. 

(e)  That  certain  applicants  and  licens- 
ees in  the  Amateur  Radio  Service  have 
received  call  signs  in  a  manner  incon- 
sistent with  the  Amateur  Radio  Service 
Rules  then  in  effect. 

2.  The  above -described  practices  may 
be  In  violation  of  law  and. or  Commis- 
sion Rules.  Participation  In  such  prac- 
tices may  raise  serious  questions  re- 
garding qualifications  to  become  or  to 
remain  Amateur  Radio  Service  licensees. 

3  Therefore,  if  Is  ordered,  on  the  Com* 
missions  own  motion,  pursuant  to  Sec- 
tions 403  and  409  of  the  Communications 
Act  of  1934,  at  amended,  that  an  inquiry 
is  hereby  Instituted  to  determine  whether 
applicants  or  licensees  in  the  Amateur 
Radio  Service  have  engaged  In  the  above- 
described  practices  and,  if  so,  the  extent 
and  circumstances  of  such  practices. 

4,  it  to  further  ordered,  pursuant  to 
Section  5'dMli  of  the  Communications 
Act  of  1S34.  as  amended,  that,  for  the 
purpose  of  this  Inquiry,  authority  Is  here- 
by delegated  to  the  Chief  Administrative 
IJkw  Judge  of  the  Commission  to  require 
by  subpoena  the  production  of  books,  pa- 
pers, correspondence,  memoranda  and 
other  records  deemed  relevant  to  the  In- 
quiry, to  administer  oaths  and  affirma- 
tions, subpoena  witnesses,  compel  thetr 
at tendance  ,  take  evidence,  and  to  per- 
form such  other  duties  in  connection 
therewith  as  may  be  necessary  or  appro- 
priate to  the  compilation  of  a  complete 
record  concerning-  the  subject  matter  of 
this  inquiry, 

5.  It  is  further  ordered,  That  the  Chief, 
Administrative  Law  Judge  is  specifical- 
ly authorized  to  designate  a  Presiding 
Judge  to  exercise  the  authority  con- 
ferred by  trits  Order,  and  to  require  wit- 
nesses to  testify  and  to  produce  evi- 
dence under  authority  of,  and  ln  the 
manner  provided  in.  Section  409  of  the 
Communications  Act  of  1934h  as  amend- 
ed, when  requested  to  do  so  by  Commis- 
sion counsel. 

0.  It  is  further  ordered,  That  the  sub- 
poena powers  delegated  by  this  Order 
shall  be  exercised  In  accordance  with 
Sections  1,331  through  1,340  of  the  Com- 
mission's Rules.  Motions  to  quash  or 
limit  aubpoen&s  shall  be  directed  to  tho 
Presiding  Judge  in  accordance  with  Sec- 
tion 1.334  of  the  Rules.  Applications  for 
reiew  of  the  Presiding  Judges  rulings  on 
such  motions  may  be  filed  with  the  Com- 
mission within  ten  (10  days)  after  the 
Issuance  by  the  Presiding  Judge  of  such 
rulings. 

7.  It  is  further  ordered.  That  the  pro- 
visions of  Section  1  27  of  the  Commis- 
sions Rules  shall  apply  to  the  produc- 
tion of  oral  and  documentary  evidence 
under  subpoena. 

a.  It  ft  further  ordered,  That  pursuant 
to  Section  SfdHli  of  the  Communica- 
tions Act  of  1934,  as  amended,  the  au- 
thority to  decide  the  question  of  when 
the  public  interest  would  be  served  by 
holding  non -public  sessions  In  this  pro- 
ceeding is  hereby  delegated  to  the  Presid- 
ing Judge, 

9.  It  is  further  ordered.  That  upon  con- 
clusion of  the  Inquiry  ordered  herein, 
the  Presiding  Judge  shall  certify  the 
record  thereof  to  the  Commission  for 
appropriate  action. 

FCtftOAt  COWtttTTTCATIONS 

Commission. 
William  J   TarcAiico, 

Acting  Secretory. 

(Docket  N'o  SlOOt;  RM-2064;  EM-3TSO) 

PART  97-^AMATEUR   RADIO  SERVICE 

Simplifying  Licensing  end  Operattofi  of 
Complex  Systems  of  Stations  sod  Mod' 
ifyrng  Repeater  Stibbands 

ACTION:  Pinal  rules. 

SUMMARY:  The  PCC  is  editorially 
amending-  its  Amateur  Radio  Service 
Rules  to  correct  several  errors  and  omis- 
sions contained  m  its  recent  Report  and 
Order  in  Docket  21033. 43  FR  52418  (Sep- 


tember 30,  1977  h 

EFFECTIVE  DATE:  November  7,  1977. 

SUPPLEMENTARY      INFORMATION: 

In  the  matter  of  deregulation  of  Port 
97  of  the  Commission's  rules  to  simplify 
the  licensing  and  operation  of  complex 
systems  of  stations  and  modify  repeater 
subbands  in  the  Amateur  Radio  Service; 
Docket  21033,  RM-2664,  Rftf-2780* 

Adopted:  October  25,  1677. 

Released:  October  26.  IST7. 

1*  In  a  Report  and  Order  In  Docket 
21033  released  September  27,  1977,  42  TR 
5241 S  (1977),  the  Commission  substan- 
tially revised  Its  Rules  concerning  the 
hcensmg  and  operation  of  stations  In  re- 
peater operation  in  the  Amateur  Service. 
In  .so  doing,  we  made  a  number  of  errors 
and  omissions,  which  were  not  In  tended 
to  become  part  of  the  final  rules  adopted 
in  this  proceeding.  We  are  therefore  edi- 
torially amending  the  Amateur  Service 
regulations,  as  follows: 

a.  In  Section  9T-3n«,  we  are  adding  a 
second  sentence  to  the  definition  of  con* 
trol  to  bring  the  definition  into  conform- 
ity with  the  former  definition.  We  are  re- 
numbering the  definition  of  automatic 
control  as  It  was  previously  numbered. 

b.  We  are  rewording  Section  97  61(a) 
to  eliminate  an  ambiguity* 

c.  We  are  correcting  Section  0747 (c> 
to  change  the  maximum  effective  radi- 
ated power,  for  stations  in  repeater  op- 
eration operating  on  144.5  MHz  and 
above  from  200  watts  to  100  watts,  the 
prior  standard. 

d.  In  Section  97.64*  d  > ,  we  are  adding  a 
line  over  the  letters  "DN"  to  indicate 
the  telegraphy  signal  for  the  fraction 


e.  In  Section  07.83faH2>  we  are  eJi- 
tttfajfttfng  the  reference  to  "control  na- 
tion", because  control  stations  were  de- 
leted by  the  Report  and  Order  in  this 
proceeding. 

2.  Authority  for  this  action  Is  con- 
tained in  Sections  4(11,  S(di  and  303  of 
the  Communications  Act  of  1534,  as 
amended.  Because  these  amendments 
are  editorial  In  chorae  ter,  intended 
merely  to  correct  previous  errors  and 
clarify  existing  rules,  the  prior  notice 
and  public  procedure  provisions  ol  the 
Administrative  Procedure-  Act,  5  U.S.C. 
553,  are  not  applicable, 

S*  Accordingly,  It  Is  ordered  that  part 
§7  of  the  Commission's  Rules  Is  amended 
as  set  forth  below  effective  November  7. 
1077. 

(Sees.  4,  C,  303,  4*  Stat.,  u  unended,   lOflfl, 
106S,  1082  (47  LTJ3.G.  1&4.  156.  30a ).) 

Commission, 

R.   D.   dCJirWAHST, 

Executive  Director. 

Port  97  of  Chapter  l  of  Title  47  of 
the  Code  of  Federal  Regulations  Is 
amended,  as  follows: 

1.  In  S  &7J(n),  the  definitions  of  con- 
trol and  automatic  control  are  amended 
to  read,  as  follows; 

$  97.3      Definitions* 

*  «  •  a  • 

t'n )  Control  means  techniques  used  for 
accomplishing  the  immediate  operation 
of  on  amateur  radio  station.  Control  In* 
eludes  one  or  more  of  the  following; 

•  •  •  •  # 

<3>  jliifotrtofic  confro!  means  the  use 
of  devices  and  procedures  for  control  so 
that  a  control  operator  doe*  not  have 
to  be  present  at  the  control  point  at  all 
times-  (Only  rules  for  automatic  con* 
trol  of  stations  In  repeater  operation 
have  been  adopted.) 


2,  1  Q1M<M) 
follows: 

1 97.61      Arrt 


Is  amended  to  read,  «* 


frrqueiteiea      and 


ta)  The  following  frequency  bands 
and  associated  ernt-aloDi  are  available 
to  amateur  radio  stations  for  am  ■tour 
radio  operation,  other  than  repeater  op* 
eration  and  auxiliary  operation,  subject 
to  the  limitations  of  I  97.65  ami  para' 
graph  <b>  of  this  section:  •  ■  • 

•  •  •  •  • 

3.  In  I  97.67,  paragraph  fa)  hi  amended 
to  read,  as  follows : 

£  9T.67     Maximum  auiliorir rd  p*»* «  r. 

•  *  •  •  ■ 

(c>  Within  the  limitations  of  para- 
graphs (a)  and  (b>  of  this  section,  the 
effective  radiated  power  of  an  amateur 

Continued  on  page  185 
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WITH  COMPETITIVE  PRICES  GOING  SKY-HIGH 
THE  YAESU  FT-101  SERIES  IS  STILL  YOUR  BEST  BUY! 


FT -10  IE 
$729.00 


FT-1Q1EE 
$649,00 


FT- 
$589.00 


Top  of  the  series,  the  FT-1 01 E  has 
everything — RF  speech  processor,  AC 
and  DC  operation,  plug-in  PC  boards  for 
easy  servicing — nothing  has  been  omit- 
ted for  excellent  160-10  meter  perfor- 
mance. 


Just  one  step  down  is  the  FT-101EE 
identical  in  every  respect— but  less  the 
RF  speech  processor— an  item  many 
hams  can  live  without,  thus  saving  a  few 
dollars. 


mm&ma^m 


The  FT-101  EX  is  the  same  basic  unit, 
less  DC/DC  converter,  160M,  WWVP 
and  three  of  four  10  meter  crystals  and 
the  RF  speech  processor.  Many  hams 
do  not  need  these  features  and  would 
just  as  soon  save  the  money.  All  access- 
ories may  be  added  later  and  the  "EX" 
can  then  become  an  ME*. 


Amateur  radio's  first  all  plug-in  PC  board  transceiver,  the  FT-101  series  has  a  long  pedigree  of 
success  dating  back  to  the  FT-1 01  and  FT-1 01 B.  More  than  a  quarter  million  are  in  use  all  over 
the  world!  Refinements  have  been  added  over  the  years  to  update  the  equipment  and  we 
believe  it  is  the  most  thoroughly  satisfactory  and  trouble-free  transceiver  money  can  buy. 
Compare  price  and  features  with  any  "Brand  X"  and  you'll  choose  Yaesu! 


YAE 


aTmo 


4htiq4+>  aulin  mwwforluiar'i  suhMhi 


1/78 


Y1 


YAESU  ELECTRONICS  CORP.,  15954  Downey  Ave.,  Paramount,  CA  90723  (213)  633-4007 
YAESU  ELECTRONICS  CORP.,  Eastern  Service  Ctr,t  613  Redna  Ter.t  Cincinnati,  OH  45215 
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FCC  Math 


John  F.  Leafty  WB6CKN 
P.O.  Box  539 
Goniates  CA  93926 

In  the  previous  two  installments  we've  played  around  wfth  frequency  and 
wavelength  and  Ohm's  Law.  We've  also  seen  something  of  prefixes,  abbre- 
viations, decimals,  units  of  measurement,  and  a  bunch  of  other  goodies-  In  this 
installment,  we'll  tie  up  some  more  loose  ends  and  then  launch  ourselves  into 
handling  some  of  the  monstrous  numbers  of  electronics  through  the  use  of  a 
tool  called  "powers  of  ten,"  If  you're  familiar  with  powers  of  ten  and  all,  you 
might  want  to  skip  this  installment.  But  if  if  s  new  to  you,  a  careful  study  of 
these  pages  will  reward  you  with  a  powerful  tool  for  handling  difficult 
computations  with  ease,  if  that  isn't  a  contradiction  In  term& 

First  to  the  loose  ends.  We  reviewed  decimal  division,  among  other  things, 
last  time.  Now  let's  put  some  logic  into  the  rules  we  learned  and,  in  the  process, 
pick  up  a  few  more  tricks  for  handling  fractions. 

You  recall  the  kind  of  Ohm's  Law  problem  we  posed  and  solved?  For 
example:  19  rriA  at  27  Vf  what's  the  re-si stance?  The  fraction  here  Is  27/0,01  &, 
which,  as  we  saw,  is  handled:  19127,0013,  At  the  time,  you  may  have  asked 
yourself,  "What  gives  one  the  right  to  move  decimal  points  around  like  that? 
Where's  the  logic  involved?  Or  do  we  just  kind  of  sneak  into  these  rules  because 
they  happen  to  work?" 

Actually,  there's  very  little  sneaking  done  \n  math  and  science  these  days 
{unless  it's  to  the  cookie  jar,  whatever  form  that  takes  nowadays).  As  a  matter 
of  fact,  the  logic  of  this  process  is  usually  cowered  in  the  5th  grade  —  in  modern 
schools,  that  is. 

So  here's  a  5th  grade  problem:  Add  2/7  +  2/3,  It's  usually  done  vertically: 


2 
7* 

3       6 

3  =?1 

+ 

2 
3  " 

7        14 

7     IT 

20 
21 

The  dot  between  fractions  means  multiply.  The  question  is,  where  do  that  3/3 
and  7/7  come  from?  You  no  doubt  recognize  both  as  hidden  Is.  3  *  3  =  1  and 
7  -5-  7  ■  1.  Of  course,  multiplying  by  1,  even  if  that  1  is  in  a  weird  form  like  7/7, 
still  just  gives  that  same  something  we  started  off  with,  though  with  a  different 
took,  6/21  definitely  looks  different  from  2/7,  though  they  sure  enough  equal 
each  other. 

Mow,  that's  actually  one  of  the  powerful  tools  I've  been  talking  about.  You 
can  get  a  number  into  just  about  any  form  you  want  just  by  multiplying  by  1 
in  some  form  or  other.  You  can't  add  2/7  +  2/3  directly,  but  multiply  both  by 
1  (in  a  well  chosen  form)  and  we  get  things  we  can  add  together  easily. 

Bu(  back  to  our  fraction  27  V/0.019  A,  Multiply  by  1  in  the  form 
1000/1000  and  we  get  27,000/19,  which  is,  of  course,  1 B) 27,000  .  So  now  you 
see  how  that  decimal  point  got  moved  where  it  did.  And  why  did  we  choose 
1000/1000  as  the  form  of  1  to  use  here?  Simply  because  that's  what  was 
needed  to  move  the  decimal  point  to  the  right  of  the  9  —  thereby,  for  all 
practical  purposes,  eliminating  the  decimal  problem  altogether.  Note  how  thai 
works.  When  using  100,  1000,  10000,  etc,  as  multipliers,  the  result  is  the  same 
as  if  you  just  moved  the  decimal  point  one  place  to  the  right  for  each  zero  in 
the  10,  100,  1000,  or  whatever.  Here  we  multiplied  by  10Q0r  so  we  moved  the 
decimal  three  places  to  the  right  {and  added  three  zeros  to  the  27).  The  same 
kind  of  thing  is  true  of  division,  only  now  you  move  to  the  left.  Division  by 
1 00  means  move  two  places  to  the  left.  4, 100/100  -  41 . 

Thus,  for  an  Ohm's  Law  problem  like  800  V/7000  H ,  we  can  divide  both  top 
and  bottom  by  100,  giving  B/70,  You  still  have  the  division  70J5  to  perform, 
but  most  people  find  that  easier  than  70001800. 

That's  also  how  we  derive  formulas  from  *  -  300,000r000/f(m  Hertz)  for 
working  directly  with  kilohertz  and  megahertz.  Suppose  our  signal  is  at  3J40 
MHz.  What's  the  wavelength?  We  have  300,000,000/3,740,000  using  the 
formula  with  Hertz,  But  divide  top  and  bottom  by  1000,  and  we  have 
300,000/3,740.  Note  that  3,740  Is  our  frequency  as  it  looks  expressed  in 
kilohartz.  Divide  by  1000  again  and  we  get  300/3.74O,  where  the  3.740  is  our 
frequency  in  megahertz.  So  the  formula  works  directly  with  Hert2,  ki loner tz 
and  megahertz.  You  just  nave  to  remember  how  many  zeros  go  after  the  3  in 
the  top.  \  -  300,QOO,000/f{Hz)P  K  =  300,000/f(kHz),  and  *  «  300/f(MHz).  We 
got  those  variations  just  by  dividing  by  1  in  the  form  1000/1000. 

A  similar  bit  of  reasoning  allows  us  to  use  Ohm's  Law  directly  with 
mill iamps  and  kilohms,  and  mieroamps  and  megohms.  Back  to  that  example  we 
used  earlier:  Given  19  mA  and  27  V,  what's  the  resistance?  Divide  19  into 
27,000  and  we  get  1400  (with  two-digit  accuracy).  That's  1.4  kilohms.  But 
dividing  19  into  27  simply,  we  get  the  same  1.4.  Thus*  dividing  milliamps 
directly  into  volts  (without  first  changing  to  Amps)  gives  kilohms  for  an  answer 


(surprise,  surprise).  And  the  other;  75  mieroamps  at  110  volts,  what's  the 
resistance?  The  fraction  is  110  V/0.000075  At  Multiply  top  and  bottom  by 
1,000,000  (because  we  need  to  move  the  decimal  point  six  places  to  get  it  to 
the  right  side  of  the  bottom  number),  end  we  get  110,000,000/75,  which 
ded  out  is  1,500.000  Ohms,  1.5  megohms.  But  divide  75  into  110  simply 
and  you  get  the  same  1.5.  VoilaJ  Mieroamps  into  votts  produces  megohms.  And 
the  other  way  around  is  true*  Megohms  into  volts  gives  mieroamps.  And 
kilohms  into  volts  produces  milliamps. 

Now  here's  a  little  exercise.  See  if  you  understand  what  we've  done.  Work 
and  answers  to  exercises  are  at  the  end  of  the  column. 
Exercise  1: 
(1)  Multiply  by  1  (in  some  clever  form)  to  get  rid  of  decimals: 

taJ    0.06SA       fb)  O.UUUU9U~A 
(21  Convert  the  Amps  of  problem  1  into  milliamps  and  then  mieroamps. 

(3)  Work  (a)  using  milliamps  directly  and  lb)  using  mieroamps  directly. 

(4)  Find  the  wavelength  of  each  directly: 

(a)  21.250  MHz 

(b)  3825  kHz 
(cl  60  Hz 

POWERS  OF  1BH  AND  STUFF 

We've  already  seen  some  pretty  monstrous  numbers  in  electronics,  what  with 
those  pico  and  micro  and  mega  prefixes  and  all.  And  I've  indicated  that 
computations  with  such  numbers  are  the  rule  rather  than  the  exception. 

A  rather  basic  computation  is  that  of  reactance.  The  reactance  of  a 
capacitor,  Xc  (its  resistance  to  the  flow  of  current  at  a  given  frequency )t  is 
found  from  the  formula:  Xc  -  l/2irfc.  We'll  get  into  this  formula  later  on,  but 
for  now  it'll  suffice  to  look  at  the  kind  of  computation  that  formula  implies,  tr, 
the  Greek  letter  pi,  equals  about  3.14,  Say  the  frequency,  t  is  14.200  MHz, 
and  the  capacitance,  C,  is  13  nF  (13  nanofarads).  This  is  the  computation  werd 
have  to  do: 

1 


2{3. 14M  14,200,000)10,00000001 31 


The  parentheses  in  the  bottom  mean  you  multiply  each  of  those  numbers 
together.  And  this  is  by  no  means  the  most  difficult  computation  you  might 
run  into  on  an  FCC  exam  (Tech  class  and  aboveL  Needless  to  say,  we've  got  to 
learn  some  additional  tricks  or  we're  going  to  have  one  heck  of  a  time  handling 
these  things.  Fortunately  (math  to  the  rescue),  scientists  aren't  any  more  fond 
of  such  torture  than  the  rest  of  us  and  have  come  up  with  classy  land  relatively 
easy)  ways  of  doing  problems  of  this  so rL  So  let's  Follow  along  with  some  of 
their  thinking. 

You  Ye  no  doubt  familiar  with  squares.  You  find  them  all  over  the  place, 
heads  buried  in  books,  etc.  Well,  that's  not  quite  the  kind  I  have  in  mind  right 
now.  If  you  have  a  calculator  in  the  house  somewhere,  perhaps  one  of  Its 
buttons  deals  with  the  kind  of  square  we  want  here.  Enter  a  7  into  your 
calculator  and  push  the  x%  button.  You  get  49.  Obviously  ?2  (seven  squared) 
equals  49,  and  the  small  2  must  mean  that  two  7s  are  being  multiplied  together. 
Similarly,  S?  (called  five  cubed  or  five  to  the  third)  means  5  x  5  x  B  or  125. 
The  small  3  written  above  and  to  the  right  is  called  an  exponent,  tt  tells  you 
how  many  of  the  number  are  being  multiplied  together.  Thus  8&  means  8  x  8  x 
8  x  8  x  8,  or  32,768. 

You  can  see  right  away  that  there's  some  shorthand  involved  here.  If  8^ 
equals  32,768,  then  we  can  use  two  digits  to  express  a  five  digit  number,  even  if 
the  form  is  not  terribly  useful  for  computations. 

But  using  exponents  with  JO  proves  to  be  very  useful,  especially  for  difficult 
computations.  Consider  some  powers  of  ten  (as  they  are  called}.  10^  =  10  x  10, 
or  100.  103  =  10  x  10  x  10,  or  1000.  104  *  10  x  10  x  10  x  10,  or  10.000, 
First,  note  that  the  exponent  and  the  number  of  zeros  after  the  1  in  each 
number  are  the  same.  10,000  is  10^,  Then*  are  four  zeros  and  the  exponent  is 
4.  That's  important  to  remember.  It  makes  changing  to  powers  of  ten  and  bade 
very  easy  for  our  computations. 

Admittedly,  this  is  not  terribly  enlightening.  But  now  watch.  10,000,000  * 
1000  =  (remember  we  move  the  decimal  point  three  places  to  the  left)  10,000. 
Let's  see  that  with  powers  of  ten.  10.000,000  is  10?  (there  are  seven  zeros). 
1000  is  103  10,000  is  10*.  In  other  words,  10?  *  1C$  =  10*  Note  that  ?  -  3  * 
4b  That's  tt!  There  you  have  the  first  important  simplification  with  powers  of 
ten.  To  divide  with  powers  of  ten  all  you  have  to  tto  is  subtract  exponents. 
Take  another  example,  10,000,000,000,000  -  100,000,000.  That's  10*3  (t&n 
to  the  thirteenth)  ±  108  (ten  to  the  eighth}.  The  answer  is  1013  -  8  0r  105, 
which  Is  100,000.  Wow,  look  at  that,  huge  numbers  divided  just  by  subtracting 
small  numbers  in  your  head! 

Big  dealt  How  often  do  we  Just  use  powers  of  ten  in  our  computations? 
There's  a  big  difference  between  1000  and,  say,  3025,  Obviously,  most 
computations  involve  digits  other  than  1  and  0.  So  now  let's  see  whet  we  can 
do  about  putting  what  we  just  learned  together  with  other  digits. 

We'll  start  by  doing  some  multiplying.  3.25  x  1000  (1Q3)  -  3,250.  So,  going 
in  reverse,  3,250  p  3.25  x  103+  Again,  8.65  x  100,000,000  (108)  = 
865,000,000.  (Remember  how  we  do  that  Move  the  decimal  point  one  place 
to  the  right  for  each  zero  in  the  100,000,000.1  Sor  going  backwards, 
865,000,000  =  8.65  n  1CrSs 

You  don't  need  to  go  through  many  of  these  before  you  realize  that  any 
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number  larger  than  one  (we'll  get  into  numbers  smaller  than  one  next  time)  can 
be  expressed  as  something  times  a  power  of  ten.  578  can  be  expressed  as  5.78  x 
102,  2,183,000  can  be  2.183  x  10^,  etc.,  etc.  Now  it  may  not  seem  terribly 
smart  to  change  573  to  5.78  x  10^,  something  that  takes  up  more  room  than 
the  original  number,  but  when  you  see  how  easy  multiplication  and  division 
become  by  changing  every  number  into  a  form  like  that,  you'll  probably 
welcome  the  idea. 

We'H  get  back  to  that  in  just  a  minute,  but  first  let's  see  what  happens  when 
we  multiply  powers  of  ten  (we've  already  seen  what  happens  when  we  divide, 
how  the  exponents  subtract) . 

Take  1000  x  10rO00r  for  example.  That's  10,000,000,  In  powers  of  ten  it's 
1Q3  x  TO4  -  107.  Notice  how  3+4  =  7.  That' s  very  significant.  To  multiply 
powers  of  ten  you  just  add  exponents!  Try  another.  1,000,000  x  100.  That's 
106  x  102  Answer?  Why,  10B  or  100,000,000,  of  course.  Notice  how  we're 
handling  big  numbers  quite  easily.  And  keep  in  mind  that  the  prefixes  of 
electronics,  kiio,  mega,  etc.,  mean  times  1000,  times  1,000,000.  etc. 

Now  let's  put  some  of  that  together.  Suppose  I'm  multiplying  47,000  Q  and 
250  mA.  (My  answer  will  be  in  millivolts  since  I'm  not  changing  the  milfiamps 
to  Amps.)  With  powers  of  ten,  it's  {4,7  x  104)  x  (2.5  x  ID2).  It  doesn't  make 
any  difference  what  order  we  multiply  numbers  inr  so  we  can  rearrange  to  get 
4-7  x  2.5  and  104  x  1Q2.  4.7  x  2,5  =  11.75  and  1Q4  *  1Q2  is  jg4  +  2  or  1Q6. 
Putting  them  together,  we  have  1 1.75  x  10^  mV  (1 1,750,000  millivolts!  (Can 
you  change  this  to  volts  and  kilovofts?  The  answer  is  at  the  bottom  of  this 
column.*} 

Here  are  the  two  simple  rules  for  converting  numbers  to  the  power  of  ten 
equivalent.  Rule  1:  Move  the  decimal  point  to  the  right  of  the  extreme 
left-hand  digit  (remember,  if  you  see  no  decimal  point,  it's  at  the  extreme  right, 
invisible,  but  definitely  there).  Rule  2;  The  exponent  is  the  number  of  places 
you  moved  the  decimal  point.  Note  that  these  rules  apply  to  numbers  larger 
than  one.  Smaller  numbers  will  be  covered  in  our  next  installment 

Let's  apply  those  rules.  What's  the  power  of  ten  equivalent  of  87,100?  Rule 
1:  8,71  (we  drop  unnecessary  zeros).  Rule  2:  10^.  Put  them  together,  and  we 
have  8.71  x  10^.  Could  you  do  that  one  in  reverse?  Just  move  the  decimal 
point  four  places  to  the  right,  and  you  get  the  number  we  started  off  with,  and 
drop  the  1 0  and  its  exponent. 

Finally,  let's  do  a  huge  computation  without  units  of  measurement,  just  to 
see  what  wears  now  capable  of  doing,  using  powers  of  ten. 

41  r728,000  x  8,140  x  61.2.000,000,000  x  89 


241  x  18,360  x  875,000 


First,  convert  to  powers  of  ten: 

(4.1 728  x  10?)  x(a.14x  103)  x  {6.1£  x  1Ql  1}  x  (8.9x101) 
(2.41  x  102)  x  (1.836  x104)x  (8.75  x  1Q&) 


Multiply  top  and  bottom  (three-digit  accuracy): 

1850x1022 


38.7  x  1Qlt 

Now,  divide  38.7)1 850  and  subtract  exponents  (1Q22-  11)  to  get  our  final 
answer  of  47,8  x  10^1,  which  is  4,780,000,000,000  [remember  that  the 
decimal  point  goes  1 1  places  to  the  right). 

If  you  followed  along  this  far  without  too  much  trouble,  you  should  have 
little  difficulty  with  the  exercise  below.  Oh,  incidentally,  we'll  be  solving  that 
reactance    problem    posed    at   the    beginning   of   this   section    in   our   next 
installment,  after  we've  learned  how  to  handle  very  small  numbers. 
Exercise  2; 
(1)  Convert  these  numbers  using  10  and  exponents: 

(a)   37,700  (b)  64,870,000,000,000,000 

(2]  Convert  these  back  to  our  decimal  system: 

(a}3+71  x  109  (b)  29,6x101 

(3)  See  if  you  can  work  this  problem  all  the  way: 

248  x  3,214x76,000,000 
9,600,000x73 


WORK  AND  ANSWERS  TO  EXERCISES 


Exercise  t, 


11} 


(2) 


(a  I 
(b| 

tal 


7BU 


]85 
35 


K 


1000  780r0O0 

1000  as 

100,000  3,500,000 


0.000090  1 00,000 

0.085  A  -  85  mA  =  85,000  juA 


(b)  O.OO00S0  A  =  0.09  mA  =  90  ^A 

.389  mi  or  389  kft  or  389,000  & 

30)35.000 


(3) 

(41 


9.T8k 


85)730.00 


or  9,1 0Q  Ohms 


(ft) 


<G) 


14. 1  meters 


21.25)300     -2125)30000.0 

5000000   meters  {5,000  km) 
60)300000000 


(b) 


7BA  meters 
3825)300000.0 


That  last  one's  interesting.  The  wavelength  of  00  Hertz  house  current  is  thus  about  the 
distance  from  New  York  to  Los  Angeles! 

Exercise  2: 

(1)  (a)  3  77  x  f-a*  (b)   6,487  x  10 1 6 

(2)  ta)  3r7 10,000,000     lb)   296 


{3) 


(2.48*  TO2)  x  (3.214  x  K)3)  x  {7,5  x  10?) 
(9.8  xl0G)x  {7,3x101) 


Now,  rearrange  (add  exponents): 


(4J728x  8.14  x  6.12  x  8.9)  x(1G7  +  3  +  11  +  1) 
(2.4 T  x  1.836x8.75)  x  (1Q2+4  +  5) 


{2  48x3,214x7.5)  x  lp2+3*7 
(9.6  x  7.3)  x  10&+1 

59.3  x  1Q12 
70.1  x  107 


M1J50  voltaor  11,75  kilo  volte. 


0.35  x105  or  85,000 


Ham  Help 


Toss  me  a  line! 

Up  here  in  the  puckerbrush  of 
northern  Vermont,  there  doesn't  seem 
to  be  too  much  chance  of  finding 
what  I  need,  but  here  it  goes:  I  need 
someone  to  help  me  get  started.  Sim- 
ple? I've  been  through  all  phases  of 
CB,  SSB,  AM,  repair,  etc.,  but  the 
urge  to  work  skip  and  to  be  able  to 
find  a  little  peace  and  quiet  has  always 
gnawed  at  my  insides.  Amateur  radio 
has  always  interested  me.  I'm  sure  I 
could  struggle  through  the  technical 
portion  of  the  exam,  but  the  code 
.  .  .?  Won't  someone  give  me  a  shot  of 
OH  and  a  good  kick  in  the  stern  to 

send  me  on  my  way? 

Joe  Vicere 

Box  55-A 

Upper  Notch  Road 

Bristol  VT  05443 


I  have  a  problem  f  I  am  the  proud 
possessor  of  a  Patterson  model  PR- 15 
communicaiions  receiver  that  t  em 
attempting  to  rebuild,  I  have  no  idea 
where  to  find  any  information  on  this 
manufacturer,  and  I  need  schematics 
and  the  service  manual  for  this  unit 
before  rebuilding. 

E.  W.  Ciede 

6811  Spring  Forest 

San  Antonio  TX  78249 

I  need  help  on  two  items.  The  first 
is  a  HsHEcrafters  Super  Sky  rider,  for 
which  i  am  trying  to  obtain  an  operat- 
ing manual  and  schematic,  or  any 
information  on  where  this  informa- 
tion can  be  obtained. 

The  second  is  a  DulVlont  type  304A 
scope,   for  which  I  need  a  schematic 


and/or  manual.  Also,  I  could  use  any 
information  on  a  3-14  regulator  tube 
for  the  above,  I  would  like  to  convert 
this  tube,  since  I  have  not  been  able  to 
find  a  replacement  this  past  year. 

Neil  Van  Oast,  Jr. 

RD  #1,  Box  301 P 

Waretown  HJ  08758 

I  really  need  some  help  to  obtain 
my  INovice  license.  In  my  spare  time  I 
have  studied  all  the  guides,  but  I  have 
a  lot  of  problems  {with  which  I  think 
a  ham  class  or  a  ham  operator  could 
help  me  very  much}.  I  have  a  handicap 
which  makes  it  difficult  for  me  to  be  a 
ham  -  I  stutter,  I  want  very  much  to 
be  a  ham,  but  am  afraid  to  ask  any  of 
them.  I  have  the  winter  and  spring  off. 
I  am  a  pipeline  worker  and  also  would 
like  any  pipeliner  who  is  a  ham 
operator  to  contact  me  for  the 
purpose  of  forming  a  net  after  J  get 
my  license. 

Dale  TH  Fontaine 

2309  So,  22nd  St. 

Grand  Forks  MD  58201 


I  need  to  contact  anyone  who  was 
part  of  a  group  that  set  up  a  ham 
station  on  the  I  si  a  del  Coco,  off  the 
coast  of  Costa  Rica,  several  years  ago. 

Jere  F.  Welch 

TUSLOG  Det-S 

Box  G 

APO  NY  09294 


Study  Guides 

and 

Code  Tapes  - 

The  Best  Available 


see  pa^e  220 
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Looking  M/est 


Bill  Pasternak  WABtTF 
24854  C  Newhaif  Ave, 
Newhatt  CA  9t321 

I  guess  !  do  not  have  to  tell  you 
that  we  are  in  a  time  of  change,  a  time 
that  is  going  to  write  new  pages  tn  the 
history  book  about  amateur  radio, 
especially  the  part  dealing  with  FM 
relay  communication  on  two  meters. 
There  are  many  of  us  who  feel  that 
there  is  really  no  need  for  more  FM 
repeaters,  especially  at  the  expense  of 
already  existing  activity,  and  others 
who  feel  that  nothing  is  any  more 
important  than  obtaining  a  maximum 
number  of  such  systems  in  operation 
regardless  of  the  overall  environmental 
impact.  As  you  are  already  aware,  my 
feelings  on  this  matter  lie  someplace 
in  between,  leaning  more  toward  no 
FM  repeater  expansion  into  the  area 
between  144,5  and  145.5  MHz.  Re- 
lay  type  communication,  yes.  Out  of  a 
type  that  meets  two  important 
criteria.  It  must  be  totally  compatible 
with  existing  narrowband  activity  and, 
even  more  important,  U  must  signify  a 
step  forward  in  communication  tech- 
nology attributable  directly  to  the 
amateur  service.  Right  now,  we  need 
the  latter  a  heck  of  a  tot  more  than  we 
need  more  FM  repealers*  HI  get  back 
to  this  later  on,  but  since  this  is 
currently  s  rather  emotional  subject, 
let's  let  it  cool  for  a  moment  and 
discuss  something  that  is  a  close 
cousin  to  amateur  radio,  international 
shortwave  listening  -  in  particular,  a 
station  known  as  Radio  Nederland, 

In  the  not -so  long-ago  -'old  days"  - 
the  days  before  solid  state  end  trans 
ceivers  the  size  of  a  ioaf  of  breed  — 
the  average  station  consisted  of  a 
separate  receiver  and  transmitter  along 
with  the  necessary  associated  goodies. 
It  mattered  not  if  you  were  involved 
in  HF  or  VHP;  the  separate  receiver 
and  transmitter  combination  was  the 
rule  rather  than  the  exception.  If  you 
were  one  of  the  fortunate  ones,  you 
owned  a  "ham-band-only0  receiver 
that  gave  you  the  ability  to  change 


bands  with  a  minimum  of  effort  If 
you  were  like  me  and  most  of  my 
cohorts  of  the  early  1960s,  and  were 
involved  in  a  piece  of  spectrum  known 
as  six  meters,  your  state- of- the  art 
station  might  have  consisted  of  a 
Hallicrafters  SX-U9  receiver,  a  Tech- 
craft  CG-50  converter,  and  maybe  a 
Globe  Scout  transmitter.  At  least  that 
was  the  gear  I  used  back  in  Brooklyn 
at  the  WA2HVK  location. 

The  SX-99,  now  long  gone,  was  not 
only  my  station  receiver,  but  more. 
That  single  conversion  black,  grey, 
and  silver  box  opened  the  whole 
world  to  me.  It  gave  me  a  chance  to 
hear  many  of  the  world's  people  and 
get  to  know  a  bit  about  them  without 
ever  leaving  my  bedroom,  I  often 
wonder  how  many  of  today's  new 
hams  have  ever  spent  a  few  hours 
listening  to  the  spectrum  that  contains 
the  voices  of  so  many  people  around 
the  globe  or,  for  that  matter,  how 
many  even  know  that  such  a  world 
exists,  In  many  ways  the  ham  of 
today  with  his  super  sophisticated 
ham -band-only  station  does  not 
realize  that  he  is  missing  a  whole  lot 
Sure,  many  of  us  have  that  ability 
because  we  want  it,  but  I  get  the 
feeling  that  "we"  are  a  minority. 

1  must  admit  that  for  a  number  of 
years  I  fell  into  the  same  trap.  As  I 
became  more  and  more  involved  in 
VHF  repeaters  tn  the  late  sixties,  the 
SX  99  got  traded  off  for  same  RCA 
and  GE  radios  and  the  past  was  filed 
away  in  memory.  There  were  re- 
peaters to  build  and  SSB  DX  to  be 
worked  on  six.  Time  passed  quickly 
and  memories  began  to  fade.  Then, 
about  six  months  ago,  it  happened.  I 
was  attending  a  meeting  of  the  Lock- 
heed Amateur  Radio  Club  in  Burbank, 
and,  as  luck  would  have  it,  it  was  a 
night  that  the  club  was  holding  a 
mini -auction.  Among  the  goodies 
going  on  the  block  was  a  piece  oi 
nostalgia,  a  general  coverage  receiver 
from  literally  out  of  my  childhood.  I 
had  to  have  it,  this  S38D,  if  for  no 
other    reason   than   as  an   excuse   to 


Radio  Nader f and  Q$Lr  showing  Jacob  Borenstein,  Alfonso  Montealegre  Moure, 
and  Dick  Speekman,  producers  of  Radio  Nederfand's  DX  programs:  Radio- 
Alivtdade  (Portuguese),  Espacio  DX*ista  f$p&nishh  and  DX  Juke  Box  (English). 


reminisce.  Twenty  dollars  and  about 
an  hour  later,  with  my  grey  box  under 
my  arm,  I  was  on  my  way  out  to  the 
parking  lot  and  en  route  home.  Would 
it  work?  Soon  I  would  find  out  . .  . 

The  switches  and  controls  were  a 
bit  noisy,  but  everything  lit  up 
Hmmm  ...  the  Dodgers  are  winning 
.  .  .  let's  see  -  -  -  band  2  .  ,  .  75  ts  alive 
though  the  bfo  is  not  really  stable 
enough  to  tune  in  anything  ...  it's  a 
good  table  radio  if  nothing  else  . , . 
band  3  seems  OK  .  . .  there's  WWV 
right  at  . ,  .  err  .  » ,  about  5  MHz  .  .  . 
that  carillon  sounds  familiar .  .  .  wait  a 
minute  . . .  could  that  be  . . .  it  was, 
and  the  S-38D  has  sat  there  ever  since. 
I  am  once  again  thankfully  hooked  on 
Radio  Nederland 

Intern  at  jo  nal  sho  rtwave  broach 
casting  is  the  one  way  that  a  nation 
has  to  bring  its  thoughts  and  ideas  to 
the  rest  of  the  world's  peoples. 
Virtually  every  nation  on  this  globe 
has  such  an  entity  operational  on  a 
regular  or  irregular  schedule.  Many 
nations  use  this  worldwide  broadcast 
ability  simply  as  another  tool  in  their 
particular  political  repertoire,  while 
others  have  taken  to  using  it  to 
entertain  and  educate  those  who 
listen.  Three  stations  in  the  latter 
category  stand  out  in  my  mind:  the 
Voice  of  America,  the  BBC  World 
Service,  and  Radio  Nederland. 

Want  to  know  what  the  top  40 
tunes  are  in  Europe?  Want  to  hear 
no-ho Ids  barred  yet  tasteful  discus- 
sions of  world  problems  and  possible 
solutions?  Maybe  you  might  want  to 
learn  the  secrets  of  better  DX  SWUng, 
Radio  Nederland  offers  all  that  and 
more.  Calling  themselves  the 
"friendly  Little  Station  In  Hiker* 
sum,"  they  seem  to  go  all  out  to  live 
up  to  the  reputation  that  this  title 
entails.  Over  any  given  seven-day 
period,  you  are  bound  to  run  into  at 
least  a  half  a  dozen  programs  that 
interest  you,  and  soon  you  will  find 
yourself  in  front  of  a  typewriter 
writing  a  letter  to  ask  about  this  or 
that  —  probably  thinking  yourself  silly 
writing  to  a  radio  station  in  another 
country  and  wondering  If  they  will 
ever  bother  to  read  what  you  wish  to 
convey.  Surprise  —  they  sure  do,  as  t 
have  personally  found  out.  They 
really  care  what  their  audience  thinks, 
and  if  you  write  to  them,  they  write 
back.  Send  them  a  reception  report, 
and  a  QSL  like  the  one  pictured 
comes  back,  tn  many  ways.  Radio 
Nederland  is  the  epitome  of  "two  way 
interactive  radio/1  They  ere  obviously 
proud  of  their  operation  and,  after 
listening  a  while,  that  pride  will  most 
likely  rub  off  on  you.  Soon  you  find 
yourself  more  than  just  a  listener,  but 
rather  a  part  of  a  worldwide  com- 
munity of  human  beings  involved  in  a 
listening  and  learning  experience. 

It  matters  not  if  you  are  lucky 
enough  to  hear  a  direct  transmission 
from  Hilversum  or  listen  as  I  do  via 
one  of  their  two  relay  transmitters 
located  in  Madagascar  and  Bonaire. 
After  but  a  few  evenings,  I  have  a 
feeling  that  you  may  find  yourself 
addicted  to  Radio  Nederland  —  and 
what  you  hear  can  lead  to  some  rather 
interesting  topics  for  QSOs  later  on  in 
the  evening.  This  month,  "Looking 
West"  salutes  the  people  of  that  fine 


"Friendly  Little  Station  In  Hilver- 
sum"  for  their  ongoing  efforts  to 
bring  quality  and  entertainment  to 
DX  shortwave  broadcasting. 

I  hope  you  enjoyed  this  sidelight  to 
4t  Loo  king  West"  this  month;  if  you 
want  more  on  this  or  any  other 
specific  topic,  let  me  know.  These 
days  there  is  little  difference  between 
the  cost  of  a  40-channel  CB  radio  and 
a  portable  shortwave  receiver.  Some 
of  you  may  be  planning  to  give  your 
kids  a  CB  set  as  a  Christmas  present. 
Think  again.  For  the  same  fifty  bucks, 
you  can  give  your  kid  the  world,  and 
that's  the  kind  of  gift  that  will  last 
him  or  her  a  lifetime.  Now  on  to  FM, 
repeaters,  deregulation  and  the  like. 

Don't  be  complacent,  The  FCC 
may  have  killed  220  MHz  Class  E  CB 
for  now,  but  the  proponents  of  this 
service  are  sure  to  try  again  and  again 
to  make  it  a  reality.  There  is  money, 
lots  of  money,  to  be  made,  and  don't 
think  they  don't  know  this.  There  is 
only  one  way  I  know  to  insure  the 
sanctity  of  220  or  any  amateur  band, 
and  that  is  to  populate  it  so  heavily 
nationally  that  the  FCC  would  be 
hard  put  to  attempt  to  take  any  sliver 
away.  There  is  absolutely  no  excuse 
for  avoiding  220.  It's  far  less  crowded 
than  two,  there  is  room  in  most  areas 
to  put  a  repeater  up  without  much 
fuss  and,  most  important,  the  equip- 
ment available  from  both  Midland  and 
Clegg  is  of  high  quality  and  reasonably 
priced.  Both  the  Midland  and  Clegg 
radios  convert  Into  fine  repeaters  with 
little  difficulty,  and  seem  to  work 
admirably  even  in  high  rf  environ- 
ments. The  220  system  I  am  on  was 
built  from  just  such  a  radio,  and  }tfs 
been  percolating  for  almost  a  year 
without  a  failure. 

In  a  similar  manner,  we  must  also 
populate  six  meters  and  ten  meters 
before  someone  gets  the  idea  that  one 
of  those  places  would  he  dandy  for 
their  particular  interest  to  acquire. 
Don't  think  that  six  is  safe  just  be- 
cause of  the  TVI  problems  peculiar  to 
that  band.  If  someone  wants  it,  the 
present  low  national  level  of  activity 
could  easily  justify  such  a  power  play. 
Even  worse,  one  of  these  days  some 
bright-eyed  entrepreneur  might  realize 
that  six  would  be  an  "ideal"  (?)  place 
for  a  new  CB-type  operation  and 
zap  ...  TVI  not  withstanding ,  ,  .  four 
megahertz  of  "10-4  Good  Buddy." 
Remember,  even  mass- produced,  it's 
still  cheaper  to  manufacture  a  six 
meter  radio  than  a  220  or  UHF  radio- 
Ten,  si*,  and  220  . .  P  use  them  or  low 
them) 

ELECTRONIC  JOURNALISM 
COMES  TO  AMATEUR  RADIO 

"The  following  is  a  QST.  This  is 
Jim  Hendershot  in  Los  Angeles  and 
this  is  the  Westlink  Amateur  Radio 
News."  By  now,  many  of  you  have 
probably  heard  these  words  issuing 
forth  from  your  radio's  speaker  as 
your  favorite  repeater  takes  a  few 
minutes  out  to  bring  you  the  most 
important  happenings  in  the  amateur 
world,  happenings  that  affect  each  of 
us. 

The  Westlink  Amateur  Radio  News 
is  produced   weekly  by  the  Western 

Continued  on  page  137 
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Years  Ahead  With  Yaesu ! 

Introducing .  . 


THE  ALL-NEW  YAESU  FT-227R 
144-148  MHZ  800  CHANNEL 

MEMORIZER"! 
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MIC 
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UNDEI 
$300! 

Compare  These  Features  And  You'll  Know  What  We 
Mean  When  We  Say  "Years  Ahead  With  Yaesu" 

one  knob  channel  selection  using  optical  sensing  to  select  800  channels  ■  memory 
circuit  that  allows  instant  return  to  any  frequency  selected  between  144-148  MHz  ■  large  4 
digit  LED  frequency  readout  ■  fully  synthesized  frequency  control,  using  PLL  techniques 
in  5  KHz  steps  ■  built-in  tone  burst,  plus  optional  tone  squelch  encoder/decoder 
■  spurious  well  below  minus  60dB  requirement — superior  cross  modulation,  overload 
and  image  rejection  ■  standard  600  KHz  offsets  plus  any  split  within  the  band  using  the 
memory  circuit  ■  automatic  final  protection,  PLL  "unlock"  protection  and  busy  channel 
indicator   ■  selectable  10  watt/1  watt  output 

See  this  sensational  new  two  meter  transceiver  at  your  YAESU  DEALER  now! 


Yaesu  Electronics  Corp.,  15954  Downey  Ave., 
Paramount,  CA  90723  •  (213)  633-4007 

Eastern  Service  Ctr..  613  Rodna  Terrace 
Cincinnati,  OH  45215 
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The  Unbeatable 


Three-Element 


Rotary  Vertical 


Photos  by  WA3PTC 


Allan  S.  Joffe  W3KBM 
1005  Twining  Road 
Dresher  PA   19025 


This  masterpiece  can  be 
considered  truly  uni- 
versal, as  any  ham,  on  any 
band,  running  any  power, 
with  any  mode,  can  obtain  a 
real  gain.  You  all  are  quite 
aware  of  how  tricky  figures 
can  be,  so  I  will  make  no 
comparisons  to  an  isotropic 
source   or   even  a  rock-filled 


water  bucket  .  . . 
the  good  things 
build  it  to  see  if 
advertised. 

The  beautiful 
project  is  that  the 
"mail-order  lag/' 
able  substitution 
and  design  can  be 
>  *  .  within     the 
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Fig.  h  Bottom  and  middle  elements. 


22 


compromising     mech  anicai 
integrity. 

The  backbone  or  boom,  if 
you  will,  consists  of  a  length 
of  3/8-inch-diametcr  threaded 
rod  approximately  20  inches 
long*  Some  14  matching  nuts 
and  a  half  dozen  lock  washers 
plus  six  fiat  washers  make  up 
the  bulk  of  the  hardware. 

For  the  purists  in  the 
crowd  who  might  be  tempted 
to  sneer  at  the  length  of  the 
boom,  this  length  seemed  to 
give  ideal  spacing  to  the  ele- 
ments to  be  mounted  on  the 
boom.  Two  of  the  elements 
arc  identical  in  size!  being 
made  of  white  pine  1  inch 
thick  and  seven  inches  square. 
These  are  carefully  drilled,  as 
per  Fig.  ]t  to  allow  for  subse- 
quent insertions.  While  some 
deviation  from  this  prescribed 
pattern  is  permissible 
(and   even  encouraged),  care 


should  be  taken  to  avoid  im- 
pedance mutual  coupling  be- 
tween  the  elements  to  avoid 
entangling  insertions  or  hin- 
dering the  desired  rotary  ac~ 
tion. 

The  third  element  is  made 
of  the  same  material  as  the 
first  two,  but  is  made  circu- 
lar, about  six  inches  in 
diameter,  and  drilled  as  per 
Fig.  2> 

The  auxiliary  base  loading 
is  made  from  a  piece  of 
T/4-inch-thick  iron  plate  about 
six  inches  on  a  side.  A 
3/8-inch  hole  is  drilled  dead 
center  to  allow  passage  of  the 
boom,  which  is  locked  to  the 
base  with  suitable  nuts  and 
lock  washers.  It  has  to  be 
perfectly  obvious  that  the 
multiplication  of  the  square 
area  of  this  loading  plate  by 
the  density  of  the  pro* 
grammed  material  will  allow 
considerable  loading  latitude 
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Fig.  2.  Top  element. 
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boom  tilt 

Fig.  3  shows  how  it  all  fits 
together,  with  details  of  how 
the  rotary  elements  are  fixed 
to  the  boom  so  that  they 
retain  the  capacity  to  rotate. 
Put  into  words,  each  element 
has  a  sandwich  of  two  nuis 
and  a  lock  washer  below  it  to 
form  a  mechanical  stop.  Then 
we  add  a  large  plain  washer  to 
provide  the  requisite  bearing 
surface.  Next,  the  element 
goes  on  the  boom  and  is 
Sopped  off  by  another  plain 
washer  and  the  two  nuts  plus 


a  lock  washer  to  hold  the 
element  in  place  snugly  but 
freely  enough  to  allow  for  the 
alluded- to  rotary  motion  in 
the  horizontal  plane. 

It  is  obvious  that,  with 
such  freedom  of  rotation,  any 
discussion  of  front-to-back 
ratios  is  rather  academic.  Hav- 
ing suddenly  become  very 
aware  that  the  English  lan- 
guage has  the  capacity  |o  lead 
one  astray,  let  me  say,  in 
closing,  that  this  tool  rack 
(who  said  anything  about 
antennas?)  is  a  fine  addition 
to  anyone's  work  bench.  ■ 
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Fig.  3. 
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Test  Those  ICs ! 


--  what  to  do 
when  the  bug  dies 


Howard  F.  Bali*  W7BBX/4 
12002  Cheviot  Dr. 
Hemdon    VA   22070 


As  the  number  of  con- 
_  struction  articles 
proliferates,  and  the  sophist!* 
cation  of  the  logic  chips  used 
in  state  of  the  an  projects 
increases,  there  is  a  definite 
need  for  an  integrated  circuit 
tester  with  much  greater 
flexibility  and  capability  than 


those  commonly  found  in 
current  literature  or  available 
commercially  within  reason* 
able  cost 

testers  which 
described  re- 
are  designed  to 
use  either  a  dedicated  IC 
socket  for  each  IC  tested,  or 
some  form  of  hardware  pro- 
gramming device  to  inter- 
connect Vcc,  GND,  logic  in, 
logic  out,  and  other  necessary 
control    signals.   Other   types 


Many  IC 
have  been 
Gently1'2'3'4 


of  testers  commercially  avail- 
able employ  multiple-pole 
slide  or  rotary  switches  for 
programming.  Although  both 
approaches  are  satisfactory 
for  testing  a  limited  number 
of  elementary  gates,  counters, 
and  flip-flops,  the  cost  to 
dedicate  the  very  large  num- 
ber of  IC  sockets  or  other 
hardware  programming 
devices  necessary  to  test  a 
great  variety  of  chips  gener- 
ally has  been  considered  too 


prohibitive;  as  a  result,  the 
testers  previously  described 
have  a  limited  number  of  ICs 
they  can  test* 

The  IC  tester  described 
here  is  capable  of  testing  a 
very  wide  range  of  DTL, 
TTL,  and  CMOS  digital  logic 
functions,  including  single 
and  multiple-input  gates, 
inverters  and  buffers,  flip- 
flops,  counters,  shift  registers, 
latches,  one-shots,  pulse 
synchronizers,  multiplexers/ 
encoders,  demultiplexers/ 
decoders,  arithmetic  logic 
functions,  switch  debouncers, 
priority  encoders,  true/ 
complement  elements,  parity 
generators,  and  many  others. 
Specific  TTL  and  CMOS  ICs 
which  are  testable  are  listed 
in  Table  1,  Others  may  be 
added  to  the  list,  but  have 
not  been  investigated. 

Design  Considerations 

The  primary  objective  of 
this  project  was  to  design  a 
quality  tester  which  maxi- 
mizes the  number  and  types 
of  digital  ICs  testable,  and  to 
do  so  with  minimum  cost 
Other  design  goals  achieved 
were: 

•  Unit  can  act  as  an  in-circuit, 
logic-state  monitor 

•  Tester  tests  over  450  differ* 
ent  TTL  digital  ICs 

•  Tests     CMOS    digital     ICs 
(directly  compatible) 

•  Tests  7400,  74HO0,  74L00, 
74LS00,  and  74S00  series 

•  Tests     open-collector     and 
totem-pole   output   TTL    ICs 

•  Full  CMOS  input  gate  pro- 
tection 

•  Internal  3-speed  clock 

•  Vcc    applied     before    any 
logic  signals  applied 

•  lec  monitor  provided 

•  Rapid,    easy    programming 

•  Tests  both   14*  and  Ifrpin 
dual  in-line  packages 

•  6  separate  logic  input  and  6 
separate  logic  output  lines 

•  Rapidly  tests  many  ICs  of 
same  type  by  using  IC  clip 

•  Each  logic  output  line  mon- 
itored independently 

•  Built-in    110    V   ac   power 
supply 

•  +9  V  or   +12  V  dc  input 
capability  for  portability 

•  Convenient  size,  attractive 
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case 

The  above  features,  and 
the  logical  design  of  the  IC 
tester  circuit,  were  arrived  at 
by  seriously  examining  the 
required  parameters  to  be 
tested  on  the  various  IC 
chips.  Two  basic  categories  of 
parameters  are  normally 
specified  for  digital  tCs  - 
dynamic  and  static.  Table  2 
summarizes  the  basic  differ- 
ences between  static  and 
dynamic  testing. 

Dynamic  parameters  of 
digital  logic  chips  include  gate 
propagation  delay,  maximum 
clock  toggling  frequency, 
output  rise  and  fall  times,  and 
other  properties  designed  into 
the  chip  which  specify  input 
and  output  conditions  at  very 
high  clock  input  rates. 
Basically,  dynamic  testers 
determine  how  well  the  IC 
works. 

Static  parameters  include 
the  Vcc  and  Ice  required  and 
the  fundamental  ability  of 
the  logic  chip  outputs  to  cop 
rectly  follow  the  various  logic 
inputs  for  that  chip,  accord- 
ing  to  its  respective  truth 
table,  i.e*,  "Does  the  chip 
work?M 

Since  ICs  are  manufac- 
tured to  stated  minimum  and 
maximum  specifications   (re- 


flected in  their  dynamic  and 
static  operating  parameters), 
there  is  a  very  good  degree  of 
assurance  that  the  IC  will 
function  properly  in  a  circuit, 
if  its  static  operation  is  cor* 
rect  and  it  is  not  required  to 
operate  above  its  minimum 
guaranteed  operating  fre- 
quency or  otherwise  outside 
its  specified  dynamic  oper- 
ating characteristics.  The 
great  majority  of  applications 
for  digital  TTL  or  CMOS  ICs 
do  not  require  near-maximum 
performance  of  the  chip 
(except,  perhaps,  for  VHF  or 
UHF  presenters,  and  gigabit 
logic  applications,  where  ECL 
or  other  newer  technologies 
are  used).  Therefore,  a  static 
tester  will  be  quite  adequate, 
since,   if  the  chip  does  work 
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Fig.  2.  DIP  switch  matrix, 

TTL  (Includes  N,  hL  U  LS  &  S  series  of  5400  and  7400  family  ICsJ 
00,  01,  02,  03,  04,  05,  06,  07,  08,  09,  10,  11,  12,  13,  14,  15,  16,  17. 
20,  21,  22,  25,  26,  27,  28,  30,  32,  33,  37,  38,  40,  46,  47,  51,  54,  55, 
64,  65,  71,  72,  73,  74.  75,  76,  78,  80,  86,  87,  90,  92.  93,  102,  103, 
106,  107,  108,  109,  110,  111,  112,  113,  114,  120,  121,  122,  123,  128, 
132,  133,  135,  136,  140,  153,  155,  156,  157,  158,  164,  165,  174,  175, 
176,  177,  183,  190,  191,  192,  193.  196.  197,  260,  266,  278,  279,  280, 
290,  293,  298,  386,  390,  393,  490. 

CMOS  (4000  family) 

00,  01,  02,  03,  04,  05,  06,  07,  OS,  09,  10,  11,  12,  13,  14,  15,  16,  17, 
18,  19,  20,  21,  22,  23,  24,  25,  26,  27,  28,  30,  31,  33,  37,  40,  41,  42, 
49,  50,  66p 

Table  h  ICs  known  to  be  testable. 


correctly,  it  can  be  expected 
to  meet  at  least  its  minimum 
dynamic  operating  charac- 
teristics in  a  particular  design 
application. 

Since  it  is  terribly  frus- 
trating and  time-consuming 
to  either  debug  a  logic  circuit 
prior  to  getting  it  working  or 
troubleshoot  the  circuit  to 
find  out  why  it  has  stopped 


working,  a  few  simple 
quali  ty  -control  procedures 
taken  before  installing  the  IC 
can  save  many  headaches 
later.  The  easy  to  perform 
burn-in  process,  described 
later,  followed 
testing  with  the 
tailed  below,  will 
very  high  measure  of  con- 
fidence that  the  ICs  you  use 


by     static 

tester   de- 
give  you  a 


Type  of  testing 


Static  testing 

Functional 

Truth  table  compliance 
Ice  (quiescent  drive 
current) 


Clock  frequency 
Complexity 


Low  to  medium 
Simple  -  switches  and 
logic  indicators 


Commercial  cost         S500  -  SI 000 


Dynamic  testing 

Full  parameter 

Propagation  delay 
Max  toggle  frequency 
Noise  immunity 
Mtn.  clock  pulse  width 
Fan-out/Fan-in 

Near  maximum  rated 

Very  high  —  normally 
special -purpose  or 
custom-designed  ROM  or 
m  tc  rap  roc  esso  r-c  on  t  rol  I  ed 

51500  (benchtop}  to  over 
$50,000  (production  line) 


Table  2.  Static  and  dynamic  testing  comparison. 
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Fig.  3.  Logic  hoard  (PCB-1)  schematic  diagram.  Connection  points  inside  rectangular  boxes 
refer  to  external  jacks  (JI-6  =  pin  6  of  jack  Jl)  or  PCB-2  switch  matrix  connection  points 
(DF6A  =p/n  A  of  DIP  switch  DF6).  MB,  Insulate  jack  from  chassis, 


are  good  when  you  install 
them  and  that  they  will 
remain  in  working  condition 
for  many,  many  years,  if  not 
subsequently  damaged  electri- 
cally or  physically. 

Circuit  Description 

The  function  block  dia- 
gram for  the  iC  tester  is 
shown  in  Fig.  1,  Each  pin  of 
the  device  under  test  (DUT) 
is  interconnected  by  the 
switching  matrix,  as  required 
for  the  particular  IC  tested, 
to  +Vcc,  GND,  up  to  6  logic 
input  and  6  logic  output 
lines,  as  well  as  4  other  signal 
lines.  One  side  of  the  matrix 
has  a  line  for  each  of  the  16 
pins,  and  the  other  matrix 
side  connects  to  the  input 
and  output  circuits  and  con- 
trols. 

Many  switch  matrix  alter- 
natives    were    evaluated     in 
terms  of  cost,   physical  size, 
and  switch  capacity  required, 
The  20  x  20  pin-plug  matrix 
board  was  discarded  as  both 
too     bulky    and    costly.    A 
programmable     solid     state 
switching  array  was  found  to 
be  possible,  but  not  practical, 
in   terms  of  components  and 
supply    current    required,    A 
miniature    jack    and    jumper 
pin    matrix  suffers  the  same 
probiems     as     the     plug-pin 
matrix     and,     additionally, 
introduces  the  requirement  to 
store     many    jumper    wires. 
Matrix    cost    and    size    were 
minimized  by  using  an  array 
of     twelve      16-pin      DIP 
switches,     each     containing 
eight  SPST  rocker  switches. 
However,     with     only     96 
switches  available,  they  must 
be  utilized  to  the  very  best 
advantage  to  interconnect  the 
inputs  and  outputs  of  those 
ICs  most  likely  to  be  tested. 
The      particular     matrix 
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organization,  shown  in  Fig.  2, 
was  painstakingly  selected  to 
allow  the  maximum  number 
of  ICs  to  be  tested  with  a 
convenient  number  of  DIP 
switches.  If  desired,  addi- 
tional DIP  switches  can  be 
added  to  increase  the  number 
of  matrix  crosspoints 
interconnected  t  consistent 
with  the  panel  space  avail- 
able. Although  it  is  apparent 
that  many  matrix  crosspoints 
are  not  provided  an  inter- 
connection by  one  of  the 
switches,  with  only  a  very 
few  exceptions,  all  input  and 
output  logic  lines  for  the  ICs 
I i sled  in  Table  1  are  testable 
with  this  matrix  arrangement. 
For  those  ICs  having  more 
than  6  input  or  output  lines 
(c\g,,  an  8-bit  multiplexer), 
the  DIP  switch  matrix  can 
easily  be  reprogramrned  to 
test  those  logic  lines  not 
tested  with  a  single  DIP 
swiich  setup. 

Input  logic  signals  i«>  the 
DUT  are  generated  by  de- 
pressing the  correct  combina- 
tion of  push-button  switches, 
in  conformance  with  the  logic 
input  requirements  specified 
in  the  truth  table  -  up  "  logic 
1,  down  -  logic  0.  In  addi- 
tion, an  internal  clock  can  be 
supplied  as  a  logic  input 
signal  for  input  #1,  and  fed 
through  the  switch  matrix  to 
the  selected  input  pin  of  the 
DUT.  Three  clock  speeds 
have  been  incorporated  —  a 
slow  speed  (I  Hz)  for  mon- 
itoring latching  operations,  a 
medium  speed  (3  Hz)  for 
toggling  most  gates,  and  a 
high  speed  (10  Hz)  for  clock- 
ing multi-bit  counters,  shift 
registers,  etc. 

The  +5  V  Vcc  (Vcc  and 
Vdd  for  CMOS),  GND,  and 
other  input  signal  lines  are 
also  connected  to  the  proper 
pins  of  the  DUT,  via  the 
switch  matrix.  Monostable 
multivibrators  (e.g.,  7412 1 , 
84122,  74123)  require  timing 
resistors  and  capacitors  for 
proper  operation;  these  are 
R23,  C8,  R24f  and  C9  in  Fig, 
3,  and  have  been  selected  to 
give  approximately  a  1/>-1 
second  low-high-low  indica- 
tion at  the  respective  output 
monitor- 


Output  logic  states  of  the 
DUT  are  led  from  the  switch 
matrix,     through     a     hex 

CMOS-to-TTL  buffer,  to 
individual  LED  drivers  for 
display.  A  high  output  logic 
level  (logic  1)  from  the  DUT 
limits  the  LED,  and  a  low 
output  logic  level  (logic  0)  is 
indicated  by  an  unlit  LED. 
Unused  output  LED  indica- 
tors remain  unlit. 

During  setup,  S4  is  placed 
into  either  the  OC  or  TP 
position,  depending  on 
whether  the  DUT  is  of  the 
open-collector  or  totem-pole 
output  variety.  This  action 
connects  or  disconnects  a 
pull-up  resistor  to  each  logic 
oulpul  pin  of  the  DUT.  The 
pull-up  resistors  are  required 
only  for  open -co  Hector  ICs, 
since  the  output  transistor 
collector  is  uncommitted 
(Fig.  4)  for  high- voltage  or 
h  i  gh  -  c  u  r  r  e  n  t  appl  i  cations, 
whereas  the  totem-pole 
output  transistor  collector  is 
connected  internally  to 
another  transistor  (Fig.  5)  to 
provide  direct  TTL  output 
levels  without  the  require- 
ment for  an  external  pull-up 
resistor. 

Power  Supply 

A  conventional  full -wave 
rectifier  bridge  (D6-D9)  and  a 
+5  V  regulator  (U5)  are  in- 
cluded to  power  all  logic 
circuitry,  as  well  as  the  DUT. 
A  separate  +9  V/+12  V  dc 
input  jack  may  be  installed 
by  those  desiring  complete 
portability.  The  external 
battery  supply  voltage  is 
dropped  to  about  +8  V  by 
DI-D4,  to  reduce  the  voltage 
drop  across  and,  hence,  the 
amount  of  heat  dissipated  by 
U5,  The  diodes  also  provide 
battery  polarity  protection. 
The  +5  V  supply  line  powers 
the  DUT  and  the  tester  cir- 
cuitry only  when  S3  is  in  the 
TEST  position;  this  prevents 

OGff 

•-On 

<!»=  Off-onoff 

f  »  Up  (Steady) 

I  *  Down  (Steady) 

X~  Up  or  Down  (Don't  care) 

J-  Release 

I  =  Depress 

Table  3.  Truth  table  notation. 


inadvertent  application  of 
input  logic  levels  prior  to 
application  of  Vcc  to  the 
DUT,  since  the  input  logic 
levels  are  themselves  derived 
from  the  same  +5  V  line. 
With  S3  in  the  SETUP  posi- 
tion, all  input,  output,  and 
Vcc  lines  to  the  DUT  socket 
are  returned  to  ground.  An 
optional  0-100  mjiliammeter 
can  be  inserted  in  the  Vcc 
line  to  the  DUT  to  monitor 
the  current  required,  or  the 
Vcc  line  can  be  run  to  a 
closed-circuit  3- way  jack,  to 
permit  external  monitoring 
with  your  VOM. 

7-Segment  Decoder-Driver 

Special  provisions  have 
been  included  on  the  logic 
printed  circuit  board  to  allow 
the  popular  SN7447A  7* 
segment  decoder-driver  to  be 


tested.  The  output  pulse 
stream  from  U3  is  fed  to  an 
internal      dedicated     BCD 

counter,  U4,  and  the  four 
binary  output  lines  are  led 
directly  to  J I .  Since  this  \C 
socket  is  dedicated  for  testing 
only  the  7447 A,  the  input 
and  output  lines  required  can 
be  hardwired  to  Jl  and  J2f 
and  a  common-anode  7-seg- 
ment  display  can  be  perma- 
nently installed  at  J2.  When 
testing  the  7447 A,  S1  is  set 
to  7-SEG,  and  Jl  is  used  as 
the  test  socket  instead  of  J 3. 
U4,  Jl,  and  ]2  are  optional, 
but  considered  very  useful,  to 
extend  the  tester's  capa- 
bilities to  the  ubiquitous 
7 -segment  decoder  so  popular 
in  digital  displays,  counters, 
DVMs,  etc.  The  internal  BCD 
counter,  which  is  hardwired 
to   Jl,  allows  the  7-segment 
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ICs 

7400,  74H00,  74LOQ,  74LS0G,  74S00 

74H01 

7403,  74L03r  74LSG3, 74S03 

7408,74LSQS 
7409.74LS09 

7426 

7432,  74LS32 

7438,  74LS38 

7486,  74LS86#74S86 

74132,  74S132 

74136,  74LS1 36 


OUT    2 

Settings 

auto  TP 
auto  OC 
auto  OC 
auto  TP 
auto  OC 
auto  TP 
auto  TP 
auto  OC 
man  TP 
auto  TP 
man  OC 


Truth 

table 

A 

A 

A 

B 

B 

A 

C 

A 

D 

A 

D 


Matrix:  AE1 ,  AE2,  AE3,  AE4,  BE1 ,  BE2,  BE6,CE1 ,  CE5,  CE8,  DE3, 
DE5,  AF1 ,  AF4P  AG1 ,  BG2,  CG2,  CG6. 

Fig,   6.  Sample  truth  table.  See   Table  3  for  explanation  of 
notations. 
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display  to  cycle  through  all 
numerals  0-9  continuously. 
Additionally,  the  "alt  seg- 
ments onH  and  "all  segments 
off J  tests  can  be  performed 
on  the  7447A  under  test. 

Construction 

The  LMB  007-746  sloping 
panel  cabinet,  shown  in  the 
photograph,  was  selected 
since  it  is  both  attractive  and 
conforms    to     the     physical 


layout  requirements  of  the 
panel  controls-  The  entire 
logic  circuitry,  shown  in  Fig. 
3 ,  including  the  power  trans- 
former, is  implemented  on  a 
single  PC  board,  and  the  DIP 
switch  matrix  is  on  a  second 
PC  board,  Thus,  there  are  no 
components  external  to  the 
PC  boards  except  the 
required  controls,  LEDs, 
jacks,  and  switches,  The 
switch  matrix  board  (PCB-2) 
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is  wired  {wire-wrap  or  point- 
to-point)  prior  to  installation, 
to  reduce  interconnection 
time  required  between  it,  the 
main  logic  board  (PCB-I), 
and  the  panel  controls.  The 
use  of  IC  sockets  on  PCB-2 
permits  the  DIP  switches  to 
be  removed  temporarily  for 
other  uses,  if  desired.  PCB-1 
is  laid  out  to  accept  IC 
sockets  for  each  IC,  although 
the  use  of  sockets  is  not 
mandatory.  Ribbon  cable  is 
used  to  interconnect  the 
PCBs  and  controls,  although  a 
combination  of  wire-wrap 
and  point-to-point  wiring  can 
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be  used,  if  desired. 

A  significant  measure  of 
flexibility  can  be  added  to 
the  tester  by  using  an  I C  clip 
and  ribbon  cable  which  con- 
nects to  J  3.  This  permits  very 
rapid  testing  of  many  ICs  of 
the  same  type,  and  also 
greatly  extends  the  lifetime 
of  J  3,  Either  14-  or  16-pin 
ICs  can  be  tested  directly, 
since  the  DIP  switch  matrix 
programming  accounts  for 
pinout  differences  as  long  as 
pin  1  of  the  IC  clip  lead  (or 
J  3)  is  always  connected  to 
pin  1  of  the  14-  or  16-pin 
OUT  when  testing. 

Operation  of  the  IC  Tester 

Due  to  the  wide  variety  of 
IC  functional  pin  outs,  it  is 
necessary  to  set  up  the  DIP 
switch  matrix  to  interconnect 
the  input/output  signal  lines 
to  the  proper  I C  pins  for  each 
different  functional  pinout, 
but  not  necessarily  for 
each  different  IC  For  ex- 
ample, Fig.  6  shows  a  sample 
truth  table  page,  which  can 
be  used  for  testing  many  IC 
types.  There  are  four  related 
parts  to  each  page  -  the 
listing  of  ICs  testable  by  the 
matrix  settings  on  that  page, 
the  matrix  settings,  the  truth 
table,  and,  for  easy  reference, 
the  pinout  configuration  for 
each  IC  listed  on  that  page. 

To  test  an  IC  (e.g., 
SN74LS08N),  the  switch 
matrix  and  other  required 
panel  controls  should  be 
properly  set  before  inserting 
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the  DUT  into  J3,  S3  is  first 
put  into  the  SETUP  position, 
54  is  set  to  either  OC  or  TP, 
and  the  DIP  switch  matrix  is 
programmed.  S3  is  then 
placed  to  TEST,  and  the 
operations    called    for  in   the 


input  portion  of  the  truth 
table  are  then  performed. 
Each  gate  output  is  moni- 
tored separately  on  (in  this 
case)  output  LED  indicators 
1-4,  If  three  outputs  agree 
with  the  truth  tables  and  the 


fourth  does  not,  the  pinout 
diagram  will  tell  you  how 
that  gate  is  being  tested  by 
which  inputs,  You  may  want 
to  remove  the  pins  to  and 
from  the  defective  gate  and 
use  the  three  functional  gates 


later  in  another  application. 
To  prevent  the  possibility 
of  damage  to  the  IC  under 
test,  return  S3  to  the  SETUP 
position  prior  to  removing 
the  IC  from  the  test  socket  or 
IC  clip.  No  other  precautions 
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Fig.  12.  DIP  clip  ribbon  cable  connections* 


are  necessary  to  use  the  tester 
for  CMOS  or  TTL  ICs,  except 
for  proper  IC  handling  pro- 
cedures and  ensuring  thai  pin 
1  of  the  IC  is  always  con- 
nected to  pin  1  of  j 3* 

A  very  flexible  property  of 
this     IC    tester    is    that,    if 

equipped  with  the  ribbon 
cable  and  IC  clip,  in-circuit 
monitoring  of  up  to  six  logic 
lines  of  an  operating  IC  can 
be  done.  The  only  precau- 
tions necessary  for  this  type 
of  operation  are  to  ensure  a 
common  ground  between  the 
IC  tester  and  monitored  ICf 
to  remove  all  Vcc  and  logic 
input  lines  from  the  tester 
{by  opening  the  appropriate 
DIP  switches  in  the  matrix), 
and  to  place  S4  in  the  TP 
position.  The  six  output  LED 
monitors,  however,  can  be 
connected,  as  desired,  by  the 
DIP  switch  matrix  to  monitor 
either  input  or  output  lines 
on  the  IC.  The  IC  tester  uses 
a  CMOS-to-TTL  hex  buffer  in 
the  output  monitoring 
circuit;  therefore,  loading  of 
the  monitored  IC,  whether 
TTL  or  CMOS,  is  not  a  prob- 
lem, since  the  typical  buffer 
jpte  input  current  of  10  pA  is 
low  enough  to  not  alter  the 
fan-out  of  the  monitored  IC 

IC-QC  (Quality  Control) 

The  procedures  outlined 
above  will  test  an  IC  to  deter- 
mine if  it  is  working  now,  but 
cannot  guarantee  that  the  IC 
will  not  fail  10  minutes  from 
now.  Digital  ICs  are  fairly 
well  standardized  and  spot 
sample  tested  prior  to  ship- 
ment by  most  manufac- 
turers. However,  even  in 
"prime  quality"  lots,  a 
certain    percentage    may    be 


found  which  are  initially 
defective  or  which  are  prone 
to  failure  during  the  infant 
mortality  period  of  use  (first 
48  hours  under  power).  The 
percentage  defective  may 
vary  widely  between  IC  types 
of  the  same  family;  for  in- 
stance, combined  initial  and 
infant  mortality  has  been 
found  to  be  as  low  as  1  in 
200  for  the  SN7400N,  and  as 
high  as  1  in  15  for  the 
SN7473N,  for  the  "prime 
quality"  lots  tested. 

In  order  to  ensure  that  the 
ICs  used  in  your  projects  are 
good,  and  will  remain  good 
for  many  years,  the  easy 
bake-in  and  testing  sequences 
which  follow  are  strongly 
recommended,  particularly  if 
IC  sockets  are  not  used  in 
your  projects.  These  pro- 
cedures, while  not  absolutely 
foolproof,  can  identify  up  to 
95%  of  the  faulty  or  fault- 
prone  ICs  for  90%  of  the 
common  failure  modes.  ICs 
passing  these  tests  have  a  very 
high  probability  of  a  useful 
lifetime  in  excess  of  20  years, 
if  not  subsequent  ly 
subjected  to  undue  electrical 
or  physical  stress.5 

The  procedure  is  accom- 
plished by  temperature- 
stressing  the  IC,  and  then 
testing  its  static  operation  in 
the  tester  described.  Place  the 
ICs  to  be  tested  on  a  cookie 
sheet,  and  bake  them  in  your 
oven  for  15  minutes  at  250°  F 
(120  C);  remove  and  place  in 
the  coldest  freezer  you  have 
for  15  minutes;  rebake  and 
refreeze  a  second,  third,  and 
fourth  time.  Finally,  bake 
the  ICs  at  250°  F  for  48 
hours.  After  they  cool, 
visually     inspect     each     for 
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C3 

0,01  uF/25  Vdlsc 

C2 

0.1  uF/25  Vdisc 

C7 

1  uF/lOV  axial 

C5 

2  uF/10  V  axial 

C6 

SuF/10  V  axial 

C4,C8,C9 

IQOuF/10  V  rad*a! 

C10,C11 

.005uF/l  kVdisc 

CI 

2200  uF /15  V  axial 

D1-D9  IS*) 

1N4001 

11 

NE-2 

JW3  12-1 

16  pin  panel  mount  socket 

J4* 

RCA  phono  jack 

Ml* 

0-1O0  m  A  meter 

LED  1-6 

Red  LED 

LED  7 

Green  LED 

R22 

100  Ohm,  %  W 

R1-R6,  R32-R38 

330  Ohm,  KW 

R20 

1k  Ohm. ft W 

R14-R19,  R26-R31 

3.9k  Ohm,  K  W 

R23,R24 

27k  Ohm,V*W 

R21.  R25 

47k  Ohmr  %  W 

R7 

56k  Ohm,  V*W 

R8-R13 

100k  Ohm,  Y*W 

SI 

(Calectro  E2~16&Of  equivalent!  4P3T  rot.  sh.sw. 

S2 

(Archer  275-325  or  equivalent)  SPOT  on-off  <in 

switch 

S3 

(Archer  275-1546  or  equivalent)  DPDT  on-on 

switch 

S4 

(Calectro  E2469  or  equivalent)  6PDT  rot.  nsh. 

sw- 

S5-S10 

(Archer  275-1547  or  equivalent}  SPST  MC  MO 

PB  sw. 

S11 

(Archer  275-611  or  equivalent)  SPST  on-off 

rock  sw. 

T1 

t Archer  273*1 384}"  6.3  V  @  30O  mA  trans- 

former 

U1 

SN7406N 

U2 

CD401  0AE 

U3 

NE555V 

U4* 

SN7490AN 

U5 

LM  309H  (7805  is  an  acceptable  substitution) 

SPST  DIP  rocker,  16 

pin  (12  requiredHGrayhill  76B08  or  equivalent) 

16-p in  wire-wrap  IC  sockets  (13  required)  (1#) 

16-pin  low  profile  IC 

socket  (1*) 

14-pin  low  profile  IC  sockets  (2* J 

SiPin  low  profile  IC  socket  (1  *) 

16-pin  DtP  clip  (Pom 

ona  3916  or  equivalent) 

7 -segment  display  (Opcoa  SLA-1  or  equivj  (1*) 

Miscellaneous: 

LMB  007  746slopin 

g  panel  cabinet 

Ribbon  cable  18  or  16  conductor) 

Ac  line  cord 

Knobs 

Hardware 

Term,  strip  cinch  CJ2005 

Min.  37i  mm  3- way  i 

:losed'Circuit  jack  (Calectro  F2-844  or  equivalent)  * 

*  optional 

*  *PCB  laid  out  to  accept  physical  size  of  transformer  listed 

casing  cracks,  and  test  them 
on  the  tester.  My  experience 
has  been  that  only  about 
1-2%  of  the  ICs  that  tested 
good  before  the  baking 
process  failed  the  post-bake- 
in  testing;  these  were  the 
"failure-prone*1  ICs,  which 
probably  would  have  failed 
later  in  the  operating  circuit 
and  required  troubleshooting 
of  the  circuit.  ■ 

References 

1  Richard  McMahon.  "Identify 
Those  Unmarked  ICs."  73. 
December,  1973,  p.  73* 


*  Kenneth  l-L  Lemer,  "TTL  IC 
Teste  r/'_  Ham  Radio ,  August, 
1976,  p.  66. 

3SUas  Smith,  "A  TTL  Tester/' 
73,  October;  1976,  p.  10. 

4  J.  S.  Worthington,  "A  Simple 
TTL  Test  Panel,"  QST,  Decern* 
her,  1976,  p.  25. 

"  Ludnda  Mattera,  "Component 
Reliability,  Part  I,"  Electronics, 
October  2,  1975,  p.  91  - 
RGBs  for  this  tester,  along  with 
comprehensive  assembly  and 
operating  instructions,  truth 
tables,  and  matrix  settings,  are 
available  for  Si  5  postpaid  (US 
and  Canada)  from  HFB  Enter- 
prises, PO  Box  667,  Hern  don  VA 
22070. 
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NEW!  in  Handhelds! 
NEW!  in  synthesized  Near! 


(That's  800  Channels!) 


NEW!  For  1978! 


The  exciting,  new  GTX-4,  an  economy 
priced  hand  held  communications  transceiver 
with  the  quality  and  dependability  you  get 
only  from  Genave — at  a  low,  low  price. 

The  GTX-12/12,  a  144  channel,  25  watt 
transceiver. 

The  GTX-800,  a  fully  synthesized  unit  with 

800  possible  channels  and  25  watts. 

And,  Genave  is  still  offering  the  GTX-lTf 
a  six  channel,  3  watt  handheld  transceiver  at 
a  modest  price. 

You  know  all  Genave  gear  is  American- 
made — carefully  handcrafted  under  the  strict- 
est quality  control  conditions  in  a  facility 
inspected  by  an  agency  of  the  federal  govern- 
ment for  the  production  of  precision  aircraft 
navigation  and  communications  equipment. 

And,  all  Genave  amateur  transceivers  are 

an  unprecedented  value   because  you  order 

direct,  eliminating  middleman  profits! 

Order  yours  today.  Fill  out  ilie  order  form 
below  or  better  vet,  call  toll  free  1-800-428- 
9285,  today. 


r 
i 

i 


USE  COUPON  OR  CALL  TOLL  FREE  1  -800-428 -9285 


GTX-4 


•  VHF  high  hand^4  channels 

•  Power  output  at  L5w 
minimum 

•  Weighs  under  2  lbs.;  a 
Compact  8x2l4kl^i 

•  Long  battery  life 

□  $19995 


ONE  LOW 

PRICE 

INCLUDES: 

t*  Carrying  Case 
¥*  Antenna 
t<*  Nikad  Batteries 
p*  Battery  Charger 
v*  52/52  Crystals 
v  Separate  Speaker 
and  Mic 


GTX-12/12 

12  transmit  and  \2  receive 
Channels,  Independently 
5witchablef  25  watts  output 
power,  144-148  MHz. 

□  sl9995 


GTX-800 

fiOO  channels,  25  watts,  144 
US  MHz. 

□  $39995 


GTX-1T 

6  channels,  3.0  watts*  2 
meter  FM  handheld. 

95 


I 


-;  n  $349 


4141  Kingman  Drive 
Indianapolis,  IN  46226 
Phone-in  orders  accented 
317/546-1111 


G3 


r\ 


Name 


Address 


City 


State  &  Zip 


Amateur  Call 


-j 


Payment  by: 
□  Certified  Check  /Money  Order  □  Personal  Check 

n  C-O.D.  include  20%  down 

Note:  Orders  accompanied  by  personal  checks  will  require  about 

two  weeks  to  process. 

20%  down  payment  enclosed.  Charge  balance  to; 


n  Ban kAmeri card  * 
□  Master  Charge  #. 
^  Interbank  # 


Expires- 


ExpireS- 
Expires. 


ACCESSORIES 

□  Ringo  Ranger  ARX-2  6  db  2-M  Base  Antenna 


..  $34.95 
□  Lambda/4  2  M  and  6-M  Trunk  Antenna  $29.95 

-.469.35 


□  KA  Regulated  AC  Power  Supply  for  use  with  all 
makes  of  transceivers  14  VDC-7  amp 

and  the  following  standard  crystals 

@  $4.50  each $ — 

Non-standard  crystals 
@  $6.50  each: 


IN  residents  add  4%  sales  lax: 


I 


ACCESSORIES  FOR  GTX-1  and  GTX-1T 

□  PSI-1*  Optional  Nicad  battery  pack     ....._ $28.95 

□  PS-2  Charger  for  GTX-lfT)  battery  pack  „ .$39.95 

n  SlC-1  Leather  carrying  case $12.95 

Add  $4  per  radio  for  Shipping,  Handling  &  Crystat  Netting 
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Mark  T.  Smith  WB61XT/7 
D&p  t .  of  Bio  en  gin  Bering 
University  of  Utah 
Salt  Lake  City    UT  84112 


Negative  Numbers 


On 


$9  Calculator 


With  the  proliferation 
of  calculators  on  the 
market,  coupled  with  the  low 
prices    to    which    they    have 


sunk,  most  people  have  found 
an  excuse  to  buy  one  by  now. 
One  such  reasonably-priced 
calculator  is  the  Texas  Instru- 


ments TI-1200,  very  good  for 
basic  math,  and  at  $9  I 
thought  it  would  be  a  handy 
thing    to    have    around    the 


Fig,  h 


house.  After  buying  one,  I 
found  that  doing  any  math 
involving  negative  numbers 
was  difficult,  as  there  was  no 
convenient  way  to  enter  a 
negative  number  from  the 
keyboard.  The  only  excuse 
for  this  was,  "What  do  you 
want  for  9  bucks?" 

This     inconvenience     re- 
mained until  the  other  night, 
when  out  of  sheer  curiosity  I 
opened   up   the   case  of  the 
calculator.  My  attention  was 
caught     by     the     keyboard 
arrangement,   as  the  buttons 
and  the  rest  of  the  keyboard 
are    not    all    one    unit.    The 
plastic    buttons  are  separate 
and  press  down  to  close  con- 
tacts  on   a  sealed   pad.   The 
contacts  in  the  pad  are  visible 
as   disk   shaped  outlines.  On 
close   inspection,  it  appeared 
that  there  was  one  more  disk 
contact  in  the  pad  than  the 
number    of    plastic    buttons 
could  account  for.  This  set  of 
contacts  is  normally  situated 
right    under  the   gap  in   the 
keyboard    which   is  between 
the    "clear"    and   "%"    keys. 
Fig.  1  points  to  these  areas  on 
the    keyboard    and    contact 
pad. 

It  turns  out  that  this  extra 
set  of  contacts  is  for  a  change 
of  sign  key.  When  depressed, 
1  it  will  put  a  negative  sign,  or 
take  it  away  from,  in  front  of 
any  number  about  to  be 
keyed  into  the  display  or 
already  on  it.  When  any 
number  is  made  negative  (or 
positive)  in  this  way,  it  will 
behave  in  any  calculations  as 
a  negative  (or  positive) 
number  should,  with  the 
answer  on  the  display  being 
appropriately  positive  or 
negative.  No  regular  functions 
of  the  calculator  are  altered. 

Any  sort  of  button  assem- 
bly can  be  improvised  and 
mounted  in  the  gap  on  the 
keyboard  to  be  able  to  push 
on  the  set  of  contacts  in  the 
pad.  The  calculator  is  much 
more  versatile  this  way, 
although  you  may  not  wish 
to  add  the  button  until  the 
warranty  has  expired.  But 
even  so,  this  makes  a  cheap, 
handy  little  calculator  even 
handier.  ■ 
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•  Booming  25  watts  output  power 
@  14v  DC  input 

•  Separate  controls  for  independent  trans- 
mit and  receive  frequency  selection 

•  Switch  for  lock-in  of  pre-selected  fre- 
quency pairs  allows  one-knob  operation 

•  Supersensitive  dual-gate  MOS  FET  in 
receiver  head  end 

•  Backlighted  for  night  operation 

•  Factory-installed,  front  panel  mount  12 
digit,  alpha-numeric  tone  encoder 


GTX-200T 

(incl.  146.94  MHz) 

*24995 


Features  Like  These  Make  Genave 
The  FM  Transceiver  For  You! 


The  GTX-200T  is  only  one  of  the  superior  2-meter 
transceivers  in  Genave's  complete  line  of  American- 
made  amateur  radios. 

All  Genave  gear  is  carefully  handcrafted  under  the 
strictest  quality  control  conditions  in  a  facility  in- 
spected and  approved  by  an  agency  of  the  federal 
government  for  the  production  of  precision  aircraft 
navigation  and  communication  equipment 

And,  all  Genave  amateur  FM  transceivers  are  an 
unprecedented  value  because  you  order  factory 
direct  eliminating  middlemen  profits! 


Each  Genave  unit  has  10.7  MHz  first  IF  and  455 
KHz  second  IF  filters  for  high  selectivity,  with  RF  out- 
put stages  VSWR  protected.  In  addition,  Genave 
units  are  unusually  lightweight,  with  fully  transis- 
torized integrated  circuitry. 

Standard  features  include  netting  trimmers  for  each 
transmit  crystal  and  single  circuit  board  designs 
which  permit  easy  modifications. 

So,  take  a  good  look  at  the  GTX-200T  and  other 
Genave  amateur  gear.  Then  fill  out  the  coupon  be- 
low— better  yet,  call  collect:  317  +  546-7959,  today! 


r 
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GTX-2 

'  2  meter  FM,  10  channels,  25 

I  watts  with  pushbutton  frequen- 
cy selector  [incl,  146,94  MHi) 

j    □  $18995 

i 
i 
i 
i 
I 
I 
i 
i 
i 
i 
i 
i 
i 
i 
i 
I 
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GTX-200 

2  meter  FMh  100  channel 
combinations,  25  watts  (Incl. 
146.94  MHz) 

a  *19995 


GTX-200T 

2  meter  FM,  100  channel 
combinations,  factory-irtstaNcd 
front  panel  mount  12  digit  al- 
pha-numeric tone  encoder. 

□  *24995 


414T  Kingman  Drive 
Indianapolis.  IN  46226 
Phone-in  orders  accepted 
317/548*1111 


Name 


Address 


City 


State  £  Zip 


Amateur  Call  _ 


□  Personal  Check 


Payment  by: 
P  Certified  Cneck/ Money  Order 
P  C.O,DT  Include  20%  down 

Note:  Orders  accompanied  by  personal  checks  will  require  about 

two  weeks  to  process. 

20%  down  payment  enclosed.   Charge  balance  to: 


P  BankAmericard  #. 
P  Master  Charge  #, 
P  Interbank  # 


Expires^. 
Expires— 


Expires. 


IN  residents  add  4%  sales  tax: 


GTX-1  OS 

2  meter  FM,  10  channels, 
10  watts  (Xtals  not  In- 
cluded) 

□  *14995 


,    ,  GTX-1 

±f,i*    □  $24995 

GTX-1  T 

□  *34995 

riand-heidr  2  meter  FM.  6  cfynnai. 
3,0  watts,   GTX-1T  with   factory  in 

stalled  tone  encaaer 


Add  $4  per  radio  for  Shipping,  Handling  &  Crystal  Netting 

ACCESSORIES 

~~  Rinp  Ranger  ARX-2  6  db  2-M  Base  Antenna $29.95 

n  Umbda/4  2-M  and  6-M  Trunk  Antenna     ^ W 

Q  TM  Tone  Encoder  Pad $59.95 

□  TE-II  Tone  Encoder  Pad  .       $29.95 

□  PS-1  Regulated  AC  Power  Supply  for  use  witfi  all 
makes  of  transceivers  14  VDC-7  amp  .... 

and  the  following  standard  crystals 

@  $4.50  each  , $. 

Non-standard  crystals 

@  $6,50  each-  .. 


$69.95 


ACCESSORIES  FOR  GTX-1  and  GTX-1  T 

D  PSM9  Optional  Nicad  battery  pack $29.95 

□  PS-2  Charger  for  GTXKT)  battery  pack $39.95 

□  BUM  Leather  carrying  case $1195 

□  TMII  Tone  Encoder  (for  use  with  GTX-1)  jifl.M 


All  orders  shipped  post-paid  within  continental  U,S, 


G3 
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Think  You 


Understand 


after  this,  you  should! 


W.  Edmund  Hood  W2FEZ 
116  W.  Park  St, 
Albion  NY  14411 


Suppressed  carrier,  single 
sideband  transmission 
has  so  completely  overtaken 
amateur  radiotelephony  on 
the  lower  frequency  bands 
that  AM  signals  are  a  rarity. 
In  fact,  many  stations  aren't 
even  equipped  to  tunc  in  an 


AM  signal-  The  advantages  of 
single  sideband  are  well  worth 
the  trouble  of  acquiring  the 
more  precise  and  complex 
equipment  needed  to  produce 
and  properly  receive  these 
signals.  It  docs,  however, 
burden     the     Novice     with 


This  popular  amateur  transmitter  uses  tubes  all  the  way  through,  rather  than  solid  state. 
Nonetheless,  it  serves  as  an  excellent  example  of  an  SSB  transmitter  using  the  fitter  method  to 
generate  an  SSB  signal*  A /though  presently  superseded  by  solid  state  units,  this  mode/  is  stilt 
quite  popular,  and  brings  a  good  price  at  hamfests  and  in  the  want  ads,  (Photo  courtesy  of 
HeathkiL) 


having  to  learn  much  more 
today  than  he  might  have 
needed  twenty  years  ago,  in 
order  to  reach  an  average 
level  of  understanding  in  tlu 
communications  art 

When  voice  modulation  of 
a  radio  signal  was  first 
accomplished,  it  was  believed 
that  the  level  of  the  signal 
was  modulated,  or  caused  to 
vary,  at  a  rate  corresponding 
to  the  frequency  and  ampli- 
tude of  the  voice.  By  the  late 
twenties  or  early  thirties,  this 
had  been  disproven,  although 
the  theory  continued  to  be 
taught  for  many  years  after- 
ward and  the  term  "ampli- 
tude modulation1'  persists  to 
this  day.  (See  Fig.  1.) 

The  technique  for  produc- 
ing an  amplitude-modulated 
signal  results  in  the  complt 
waveform  of  a  carrier  and 
sidebands  of  which  we  now 
know  an  AM  signal  is  com- 
posed. When  we  dissect  an 
AM  signal  and  examine  it 
component  by  component, 
we  discover  that  the  carrier 
remains  constant  in  its  level. 
We  also  find  that  a  narrow 
band  of  spectrum  above  and 
below  the  carrier  frequency  is 
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occupied  by  a  rather  complex 
pair  of  signals  resulting  from 
the  combination  of  the 
carrier  with  the  voice. 

When  any  two  signals  are 
combined  in  a  nonlinear 
device,  the  output  of  the 
device  usually  contains  the 
original  two  signals  and  two 
new  signals,  whose  fre- 
quencies are  the  sum  and  the 
difference  of  the  frequencies 
of  the  original  two  signals. 
For  example,  if  we  take  a 
signal  at  3.9  MHz  and  com- 
bine it  with  a  1  kHz  signal, 
we  obtain  the  original  two 
signals  plus  a  signal  at  3,901 
MHz,  resulting  from  the 
addition  of  3.9  MHz  and  1 
kHz;  we  also  find  a  signal  at 
3.899  MHz,  resulting  from 
the  subtraction  of  the  3.9 
MHz  and  1  kHz  signals.  If  we 
were  to  attempt  to  radiate 
these  signals,  the  1  kHz 
would  not,  of  course,  radiate, 
but  the  other  three  would. 
We  wouid  have  a  3.9  MHz 
carrier  and  a  sideband  at  1 
kHz  above  and  below  it.  This 
is  an  AM  signal  of  at  kHz 
tone. 

Now,  suppose  the  carrier 
were  eliminated  and  just  the 
two  sidebands  transmitted.  If 
we  were  to  insert  a  carrier  at 
the  receiver,  it  would  com- 
bine with  the  3.899  MHz  and 
3.901  MHz  signals  to  repro- 
duce the  I  kHz  tone,  The 
carrier,  then,  is  not  really 
needed  to  recover  the  1  kHz 
tone.  (See  Fig.  2.) 


CARRIER 
(50%   OF    POWERS 


SiDtBA^O   <2S%1 


ONE    SrDEBAMD    [99.99%J 


CARRIER 
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1/2    AS     MUCH 
SPECTRUM    SPACE 


^ 


w 
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m 
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&    .a 
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LDWEfi 
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■JPPER 
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AUDIO     WAVEFORM 


3KHt 


Fig.  1.  Here  is  a  typical  means  of  amplitude  modulation  (upper  left).  The  audio  waveform 
(lower  left)  is  imposed  in  series  with  the  transmitter's  output.  Audio  power  must  equal  rf 
power.  The  waveform  at  the  upper  right  resulted.  It  looks  as  if  the  amplitude  of  the  rf  really 
was  being  modulated.  A  closer  analysis,  at  lower  right,  proved  that  the  carrier  remained 
constant^  while  sidebands,  representing  the  audio,  appeared  above  and  below  the  carrier. 
Sidebands  each  represent  25%  of  the  transmitter's  powert  for  a  total  of  50%. 


We  can  also  eliminate 
either  one  of  the  sidebands 
and  still  recover  the  1  kHz 
tone.  Whether  we  eliminate 
the  upper  or  the  lower  is 
simply  a  matter  of  prefer- 
ence. If,  instead  of  the  1  kHz 
tone,  we  were  using  sidebands 
representing  the  complex 
waveform  of  the  human 
voice,  we  can,  just  as  long  as 
we  insert  a  carrier  at  the 
correct  frequency  in  the 
receiver,  recover  the  voice. 
This  has  two  big  advantages 
over  an  AM  signal,  and  just 
one  small  disadvantage.  The 
disadvantage     is     that     the 


receiver  must  be  very  stable 
and  must  have  an  oscillator  to 
generate  the  carrier.  In  by- 
gone  years,  this  feature  only 
existed  in  the  more  expensive 
shortwave  receivers.  The 
advantages  greatly  outweigh 
this  one  disadvantage. 

When  an  AM  signal  is 
transmitted,  the  overall  signal 
would  cover  a  portion  of  the 
spectrum  6  kHz  or  more 
wide.  The  transmitter  power 
would   be  divided,  half  of  it 


producing  the  carrier  and  half 
of  it  producing  the  two  side- 
bands (one  quarter  of  the 
power  to  each  sideband). 
Now  the  carrier  doesn't  do 
anything,  except  help  the 
receiver  demodulate  the 
signal.  If  we  get  rid  of  it,  we 
have  twice  as  much  power 
available  to  transmit  the  side- 
bands, which  contain  all  the 
information  in  the  signal. 
Now,  if  we  get  rid  of  one  of 
the   sidebands,   there  is  that 


CARRIER 


Fig,  2  Instead  of  transmitting  the  carrier  and  both  sidebands 
(upper  left),  you  transmit  a  single  sideband  (lower  left).  A  t  the 
receive^  you  insert  a  carrier  (right),  which  allows  you  to 
demodulate  the  signal. 


Here  is  a  commercial  parallel  to  the  amateur  transceiver,  it 
averages  about  150  Watts  PEP,  and  has  a  frequency  accuracy 
of  better  than  1  part  per  million,  if  carefully  tuned.  It  is  much 
more  complicated  than  an  amateur  unit,  since  each  channel  is 
pretuned*  A  ten<hannel  duplex  unit  has  over  ISO  adjustments 
in  the  alignment  procedure.  (Photo  courtesy  of  Scientific 
Radio  Systems.) 


35 


- 


much  more  power  available 
for  the  other  one.  Because  of 
the  complex  waveform  of  the 
sidebands,  we  only  have  the 
effect  of  two  lo  three  limes 
the  effective  power  in  the 
signal,  rather  than  four,  as  we 
might  have  expected. 

Then  there's  the  narrower 
bandwidth-  A  single  sideband 
signal  occupies  less  than  half 
the  spectrum  space  available 
to  an  equivalent  AM  signal. 
This  makes  room  for  more 
stations  and  reduces  the 
amount  of  atmospheric  noise 


picked  up  by  the  receiver, 

A  suppressed  carrier,  single 
sideband  signa!  can  be  pro- 
duced by  several  methods, 
and  most  of  them  produce  an 
equally  good  end  product.  It 
is  there,  however,  that  the 
comparison  ends.  The  phasing 
method  of  generating  a  single 
sideband  signal  is  so  complex 
that  it  is  seldom  used*  In  fact, 
I've  only  seen  one  amateur  rig 
using  this  method,  and  that 
was  produced  ten  or  fifteen 
years  ago  by  Heath  kit. 

The  most  popular  method 


of  single  sideband  generation 
is  called  the  filter  method, 
and  it  is  this  method  that  I 
will  cover  in  detail.  (See  Fig. 
4.) 

The  heart  of  any  single 
sideband  transmitter  is  a 
device  called  a  balanced 
modulator.  There  are  a  wide 
variety  of  balanced  modula- 
tor circuits  available,  some 
more  complex  than  others, 
and  each  one  is  somebody's 
favorite.  While  I  don't  wish  to 
push  one  t\pe  over  the 
Others,    I    will    only   cover   a 
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Fig.  3.  This  PC  board  is  the  heart  of  the  commercial  SSB  transceiver.  Note  the  location  of  the 
different  circuits,  as  shown  on  the  diagram,  ft  is,  in  fact,  a  complete  SSB  exciter  in  itself,  except 
for  the  oscillators  and  the  final  conversion.  This  board  alone  retails  for  several  hundred  dollars, 
(Photo  by  W2FEZ$  with  permission  from  Scientific  Radio  Systems,) 


sampling  here.  A  balanced 
modulator,  incidentally,  is 
also  often  used  in  a  receiver 
to  mix  the  incoming  signal 
with  that  of  the  local  oscil- 
lator to  produce  the  i-f  signal* 

Here  is  one  of  the  easier  to 
understand  balanced  modula- 
tor circuits.  (See  Fig.  5*)  Note 
that  the  audio  is  fed  to  the 
two  transistors  in  a  push-pull 
arrangement.  The  carrier, 
however,  is  fed  to  the  transis- 
tors in  parallel.  At  the  out- 
put, the  carrier  is  of  the  same 
amplitude  and  polarity  at 
opposite  ends  of  the  winding. 
Thus  it  cancels  itself  out, 
leaving  only  the  two  side- 
bands. Any  small  amount  of 
carrier  that  gets  by,  due  lo 
unequal  characteristics  of  the 
transistors,  is  eliminated  by 
adjusting  the  balancing 
potentiometer. 

The  four-diode  ring 
modulator  circuit  needs  no 
balancing  potentiometer,  so 
long  as  the  diodes  are  well 
matched  in  their  character* 
is  tics.  (See  Fig,  6-)  Its  opera- 
tion is  a  bit  more  difficult 
explain,  but  it  operates  by 
being  thrown  in  and  out  of 
balance  by  the  audio  signal,  1 1 
enjoys  its  greatest  popularity 
as  a  radio  frequency  mix<  i 
circuit.  The  two  transformers 
are  broadband  toroids,  and, 
in  receivers  employing  this 
circuit,  they  are  small  enough 
to  fit  on  your  fingernail. 

The  two-diode  balanced 
modulator  is  an  easy  one  io 
make  and  often  represents 
the  best  compromise  in 
simplicity  and  efficiency, 
(See  Fig.  7.)  Any  of  the 
above  circuits  have  carrier 
suppression  of  50  dB  or 
better,  when  property  built 
and  balanced.  They  are  not, 
by  any  means,  the  only 
balanced  modulator  circuits 
in  use,  but  are  representative 
of  a  very  wide  variety. 

A  balanced  modulator, 
whichever  circuit  is  used, 
produces  the  two  sidebands 
characteristic  of  an  AM 
signal,  but  no  carrier.  This 
brings  us  halfway  to  our  goal. 
Now  we  must  eliminate  one 
of  the  sidebands.  This  is  done 
with  a  very  selective  filter, 
hence      the     name     'Tilt 
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method.1'  Two  kinds  of  filters 
enjoy  great  popularity  in  this 
application.     One     is     made 
using   quartz   crystals  of  the 
proper     frequencies,     con- 
nected in  a  lattice  or  similar 
arrangement    (See    Fig,    8.) 
The    other   consists   of   two 
magnetic   transducers,   and  a 
number     of     mechanically 
resonant     discs.     Mechanical 
filters,     generally     made    by 
Collins,  are  more  popular  In 
commercial    systems    and    in 
the  more  expensive  amateur 
transmitters. 

Whichever  type  of  filter  is 
used,  it  must  pass  a  band  of 
frequencies  about  3  kHz  wide 
and  must  reject  all  fre- 
quencies outside  that  band, 
with  a  very  high  amount  of 
attenuation.  (See  Fig.  9-) 

The  frequency  of  the  radio 
frequency  signal  fed  into  the 
balanced  modulator  is 
selected  to  be  just  outside  the 
passband  of  the  filter.  The 
filter  passes  the  desired  side- 
band almost  without  loss  and 
eliminates  the  other  sideband 
and  any  residual  carrier.  The 
selection  of  either  the  upper 
or  the  lower  sideband  is 
accomplished  by  changing  the 
carrier  frequency  from  one 
side  of  the  filter  passband  to 
the  other. 

Single  sideband  signals  are 
usually  generated  at  a  fairly 
low  frequency  and  then  con- 
verted    to    the    desired    fre- 
quency. This  is  accomplished 
by  mixing  the  low  frequency 
signals  with  one  of  a  higher 
frequency    and    then    tuning 
out   the  unwanted  products. 
In  one  brand  of  commercial 
unit,   for  example,  the  signal 
is  originally  generated  in  the 
neighborhood    of    455    kHz 
and  then  mixed  with  a  signal 
close     to    1955     kHz.    This 
results  in  a  signal  at  1 500  kHz 
and    another    at    2410    kHz. 
The     1500     kHz     signal     is 
selected    and    the    other   re- 
jected by  the  tuned  circuits. 
This  signal   is  amplified  and 
then  mixed  with  a  still  higher 
frequency.    Ifp    for  example, 
we  wanted  the  final  product 
at  3.9  MHz,  we  could  obtain 
it  by  combining  the  1.5  MHz 
signal  with  a  5.4  MHz  signal. 
We  can  note  here  that,  each 


ONE    SlDEBAMO 


LOW -FREQUENCY  St&iJAL 
TWO    SIDEBANDS, 
NO    CARREER 


Balanced 


time  we  mix  and  use  the 
difference  frequency,  rather 
than  the  sum,  the  sidebands 
invert.  That  is,  the  upper  side- 
band would  become  a  lower 
one  and  vice  versa.  It's  okay 
to  do  it  this  way,  as  long  as 
we  are  aware  of  this 
phenomenon. 

Once  we  have  the  signal 
converted  to  the  proper  fre- 
quency, all  we  have  to  do  is 
amplify  it  to  the  desired 
power  level.  Here  again,  we 
have  to  be  careful  what  kind 
of  amplifier  we  use.  Ampli- 
fiers are  classed  according  to 
the  way  the  grid  of  the  tube 
or  the  base  of  the  transistor  is 
biased.  The  most  efficient  of 
the  radio  frequency  power 
amplifiers  is  biased  as  class  C, 
This  means  thai  the  voltage 
on  the  grid  or  the  base  is  set 
so  that  current  flows  only 
during  the  peaks  of  input 
voltage.  This  is  all  right  for 
CW  operation,  but  wouldn't 
work  very  well  with  a  single 
sideband  signal  due  to  the 
distortion  that  would  occur* 
A  class  B  amplifier  is 
biased  so  that  current  flows 
only  during  the  positive  half 
of  the  input  cycle. 

A  class  A  amplifier  is 
biased  so  that  current  flows 
at  all  times.  It  is  the  least 
efficient,  but  produces  the 
least  amount  of  harmonic 
distortion.  Amplifiers  biased 
at  class  A,  class  B,  or  in 
between  are  known  as  linear 
amplifiers,  and  this  is  the 
only    kind   that  can  be  used 
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Fig.    8.    Basic  crystal  lattice 
filter  circuit. 

when     the     input    signal     is 
already  modulated. 

The  features  just  described 
represent  the  characlerisiics 
common  to  all  single  side- 
band transmitters.  If  you 
understand  them,  you  are 
more  than  halfway  to  a  gen- 
eral understanding  of  the 
mode.  Receivers  designed  for 
signals  of  this  type  differ 
from  conventional  receivers 
only  in  that  they  are  more 
selective  than  their  ancestors, 
and  the  detector  circuit, 
instead  of  being  a  simple 
diode,  is  a  balanced  mixer 
This  enables  the  most  effi- 
cient demodulation  of  the 
signal*  Older  receivers  can 
receive  single  sideband  signals 
as  long  as  they  have  a  CW 
oscillator.  It  just  requires 
careful  tuning  and  adjustment 


of  the  pitch  control  or  the 
CW  oscillator. 

The  conversion  features  of 
a  single  sideband  transmitter 
make  transceiver  design  the 
most  economical  way  to  go, 
though  not  necessarily  the 
most  versatile.  The  carrier 
oscillator  continues  to  oper- 
ate in  the  receive  mode, 
thereby  enabling  demodula- 
tion of  the  signal,  and,  since 
the  same  conversion  oscilla- 
tors  are  used  in  both  modes, 
transmit  and  receive  fre- 
quencies are  automatically 
locked  together. 

When  operating  single  side- 
band with  separate  trans- 
mitter and  receiver,  you 
should  remember  that  very 
careful  tuning  is  essential. 
Some  transmitters  include  a 
feature  that  produces  just 
enough  carrier  to  enable 
spotting  the  frequency  on  the 
receiver.  With  others,  you 
may  have  to  speak  into  the 
microphone  while  fine-tuning 
the  vfo  (In  the  spot  mode, 
not  in  transmit,  please)  until 
the   voice   sounds  natural  in 
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Fig.  9.  Typical  mechanical  filter  passband, 


the  receiver.  Do  this  after 
having  first  tuned  the  receiver 
to  the  desired  signal. 

Upper  sideband  is  gen- 
erally preferred  on  twenty 
meters  and  above,  while 
lower  sideband  is  commonly 
used  for  forty  and  below. 
Other  than  custom,  however, 
there    is    no    rule    dictating 


which  sideband  to  use.  A 
little  practice,  and  the  Novice 
should  very  quickly  be  join- 
ing us  after  he  gets  that  Gen- 
eral ticket.  This  article  hasn't 
covered  the  entire  extent  of 
single  sideband  operation,  but 
I  hope  that  it  has,  at  least, 
helped  to  get  the  beginner 
over  the  hump,  ■ 
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Wasyerbespriz?" 

OK,  so  you  want  to  save  money  —  can't  blame  you  for  that! 

After  you  have  called  the  800  numbers,  got  your  "best  price,11  sent  your  money  —  what  do 
you  get?  A  box.  Suppose  it  doesn't  work?  (Murphys*  law).  Ship  it  back  (at  your  own  ex- 
pense) and  wait.  Or  —  two  weeks  after  the  warranty  expires  —  so  goes  the  rig  . . .  what  to  do? 
And  since  you  got  that  great  discount  how  much  attention  will  you  get?  Rotsaruck  fella! 

Today's  amateur  equipment  is  far  more  sophisticated  than  that  of  even  a  few  years  ago, 
and  it's  getting  more  so  every  day.  Service  becomes  an  important  issue.  At  CFP  we  have 
decided  to  offer  you  an  alternative:  If  you  are  willing  to  pay  the  regular  list  price  on  any 
Drake  or  Yaesu  product,  CFP  will  provide  an  additional  90  days  of  warranty  protection. 
This  warranty  will  he  identical  with  the  normal  warranty  with  the  exception  that  we  will 
pay  all  charges  including  shipping  both  ways! 

There  may  be  occasions  when  we  won't  have  the  item  you  desire,  Should  you  place  an 
order  and  we  don't,  we  will  refund  your  money  and  advise  you  when  it  will  be  available. 
We  won't  sit  on  your  money!  If  you  wish  a  high  demand  item  and  want  to  make  a  deposit  to 
ensure  getting  what  you  want  —  fine. 

Because  we  are  amateurs  and  concerned  about  the  issues,  we  limit  our  transmitter  and 

amplifier  sales  to  licensed  amateurs  (a  license  photocopy  will  do). 

Amateur  radio  is  a  great  service  and  a  greater  hobby  —  lets  keep  it  that  way! 

Mall  Orders  accepted,  N    V*  residents  add  sales  tax.  SASE  will  get  our  list  of  used  Amateur  Equipment. 
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the  Tempo 


than  just  an  inexpensive  transceiver 


The  Tempo  ONE  is  a  highly  reliable,  excellent  quality 
HF  transceiver.  It  has  proven  itself  In  worldwide  use  by 
thousands  of  General  and  Advanced  Class  amateurs  for 
more  than  six  years.  And  now  under  the  new  FCC 
regutations  the  Tempo  ONE  has  become  the  ideal 
rig  for  the  Novice  and  Technician  Class  also.  Study  its 
specifications,  talk  to  any  of  the  thousands  of  owners, 
compare  the  Tempo  ONE  with  other  transceivers .  .  .and 
we   know  you  can't   beat  the   price.  We're  sure  the 
Tempo  ONE  will  prove  itself  to  be  the  "value  leader" 
for  you  also. 

Frequency  Range;  80  through  10  meters  {28.5-29  0  1GM.  Ktal  supplied) 

Modes  of  Operation:  SSB  upper  and  lower  sideband.  CW  and  AM. 

Solid  State  VFO:  Very  stable  Colpitts  circuit 

Receiver  Offset  Tuning  (Clarifier):  Provides  j  5  khz  variation  of  receiver  tuning 

when  switched  ON. 


Frequency  Stability:  Less  than  100  cycles  after  warm-upr 

and  less  than  100  cycles  for  plus  or  minus  10%  line  voltage  change. 

Input  Power:  300  watts  PEP.  240  watts  CW. 

AF  Bandwidth:  300-2700  cps 

Receiver  Sensitivity:  1/2  juv  input  S/N  lOdB 

AGC:  Fast  attack  slow  decay  for  SSB  and  CW. 

Selectivity  2.3  khz.  (6  dB)f  4  khz  (60  dB) 

Image  Rejection:  More  than  50  dB, 

Audio  Output:  1  watt  at  10%  distortton. 

Audio  Output  Impedance:  8  ohms  and  600  ohms 

Tubes  and  Semiconductors;  16  tubes,  15  diodes,  7  transistors 

Antenna  Impedance:  50-75  ohms 

Carrier  Suppression:  40  dB  or  better 

Sideband  Suppression:   50  dB  at  1000  CPS 

Third  Order  I nte modulation  Products:   30  dB  (PEP) 


TEMPO  l40NEf*  TRANSCEIVER 
AC/ONE  POWER  SUPPLY 
DC/LA  POWER  SUPPLY  12  volts  DC 
TEMPO  VF/ONE  External  VFO 


$399.00 

$99.00 

$120.00 

$109.00 


AVAILABLE  AT  SELECT  DEALERS  THROUGHOUT  THE  U.S. 


Hem  Radii 


11240  W\  Olympic  Blvd.,   Los  Angeles,  Calif.  90064    213/477-6701 
931   N.   Euclid,  Anaheim,  Calif.  92SQ1  714/772-9200 

Butler,   Missouri  64730  816/679-3127 
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\C  Timer  Review 


--  nanoseconds  to  hours 


Howard  M.  Berlin  W3HB 
519  Dougfield  Rd.,  Scottfield 
Newark  DE  19713 

Tl  his  article  is  an  introduc- 
tion     to     the     various 

integrated  circuit  timers  that 
are    now  available.  Although 


just  about  everyone  is  famil- 
iar with  the  popular  555  and 
556  "time  machines,"  other 
lesser  known  timers,  such  as 
the  554,  XR-320,  XR-2240, 
LM322,  LM3905,  741 21 , 
74122,  and  74123,  are  not  so 
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Fig,  L  Functional  diagram  and  pin  connections  for  the  555 
timer 
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Fig.  Z  555  monostabte  connected  for  negative-going  trigger 
pulse  with  positive  output  pulse. 


commonly  understood. 

The  555  and  556  Timers 

Created  by  FL  R.  Camen- 
zind,  the  555  timer  is  perhaps 
the  best  known  and  most 
widely  used,  if  not  the  most 
versatile.  Many  articles  have 
been  devoted  entirely  to 
describing    its    characteristics 

and  applications/'5  and  now 
there  is  even  a  book  about 
it.* 


For  those  of  you  who  may 
have  been  in  the  dark  for  the 
last  five  years,  the  555  timer 
is  a  monolithic  integrated 
circuit,  capable  of  mono- 
stable  one-shot  timing  periods 
and  astable  frequencies,  both 
requiring  only  a  few  external 
components.  As  shown  in 
Fig.  1,  the  8-pin  timer  can  be 
internally  represented  by  a 
simplified  block  diagram.  For 
mo  no  stable     operation,     as 
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Fig,  3.  555  monostahle  connected  for  positive-going  trigger 
pulse  with  negative  output  pulse. 
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Fig.  4.  555  astable  multivibrator 
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shown  in  Fig.  2,  the  timer  is 
triggered  by  a  negative-going 
pulse  to  give  &  positive  output 
pulse  width,  so  that;  t  = 
1.1  (RC),  in  seconds. 

In  addition,  the  555  timer 
may  be  also  wired  so  that  a 
positive-going  trigger  pulse 
results  in  a  negative  output 
pulse,  as  shown  in  Fig.  3.  The 

FT 

above  equation  is  still  used. 
The     input     pulse     width, 
whether  positive-  or  negative- 
going,   must  be  shorter  than 
the  output  pulse  width. 

The  reset  pin  acts  as  an 
inhibit.  When  momentarily 
grounded,  the  output  imme- 
diately returns  to  its  stable 
state.  For  the  circuit  of  Fig. 
2,  the  output  goes  to  ground, 
while  the  output  returns  to 
+Vcc  for  the  circuit  of  Fig.  3. 


By  externally  varying  the 
control  voltage  {pin  5),  the 
time  period  can  then  be  made 
independent  of  the  RC  timing 
network.6 

For  astable  operation,  the 


555  timer  is  connected,  as 
shown  in  Fig,  4,  to  produce 
a  repetitive  rectangular  out- 
put, whose  frequency  is  given 
by; 


t  = 


1.443 


[R1  +2R2)  C 


,  in  Hz 


The  duty  cycle  of  the 
rectangular  output  is  the  ratio 
of  the  time  that  the  output  is 
at  +Vcc  (high)  to  the  total 
cycle,  given  by6 : 

duty  cycle  =  ^-x  100 

Rf  +  R2        ^n 
=  RTT2R2Xl0a 

For  the  circuit  of  Fig.  4, 
R2    has   to    be   much   larger 
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Fig,  5.  556  dual  timer. 
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than  R]  to  obtain  nearly  a 
50%  duty  cycle.  Otherwise, 
the  duty  cycle  will  normally 
range  from  51-99%. 

The  556  timer  is  simply 
two  independent  555  timers 
in  a  14-pin  package,  as  shown 
in  Fig.  5. 

The  554  Monostable  Timer 

The  type  554  timer.,  made 
by  Signettcs,8  is  a  quad 
monostable  timer  in  a  1 6-pin 
package  (Fig.  6),  with  each 
section  represented  by  the 
functional  diagram  of  Fig.  7. 

The  timer  is  connected  for 
monostable  operation  (one 
section)  in  Fig.  8,  and  the 
output  pulse  width  is  given 
by;  t  =  RC,  in  seconds. 


As  with  the  555  timer,  the 
negative-going  trigger  pulse 
width  must  be  shorter  than 
the  output  pulse  width.  As 
shown  in  Fig.  9,  several  554 
timers  may  be  cascaded  to 
give  a  sequential  series  of 
output  pulses.  It  should  be 
noted  that,  unlike  the  555 
timer,  no  coupling  capacitors 
are  required,  since  this  timer 
is  edge- triggered \  !n  addition, 
a  negative  reset  pulse  simul- 
taneously resets  all  sections 
of  the  554  timer.  The  control 
voltage  pin  can  be  used  to 
vary  the  timer's  output 
period,  but  all  sections  are 
affected  simultaneously. 

For  astable  operation,  two 
sections  of  the  timer  must  be 
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used,  as  shown  in  Fig.  10, 
The  output  frequency  is  given 
by: 

and  the  output  duty  cycle  is: 


duty  cycla  = 


&2_ 


x100. 


Rj  +  R2 

Consequently,  by  making 
R}  equal  lo  R2,  a  sym- 
metrical square  wave  is  ob- 
tained. 

The  XR-320  Timer 

The  XR-320  timer,  made 
by  Exar,9  is  a  single  mono- 
lithic timing  circuit  in  a 
14-pin  package  (Fig.  11),  and 
can  be  triggered  either  by  a 
negative-going  pulse  (Fig.  12) 
or  a  positive-going  pulse  (Fig, 
13).  In  either  case,  the  input 
pulse  width  must  be  shorter 
than  the  output  pulse  width, 
given  by:  t  =  2(RC),  in 
seconds. 

This  timer  provides  two 
independent  logic  outputs  -  a 
medium  current  output  (<10 
mA)  al  pin  10,  and  a  high 
current  output  (<100  mA)  al 
pin  12.  The  output  at  pin  10 
is  of  the  "bare  collector" 
type,  which  requires  an  ex- 
ternal pull-up  resistor,  Rl, 
for  proper  operation* 

By  using  the  circuit  of  Fig. 
14,  the  XR-320  timer  will 
also  operate  as  an  as  tabic 
pulse  generator,  with  either- 
positive  or  negative  pulsed 
outputs,  whose  frequency  is 
approximately  equal  to: 


f  = 


2(RC) 


t  in  Hz 


The     LM322    and    LM3905 
Timers 

The  type  LM322  timer, 
made  by  National  Semicon- 
ductor,10 is  a  single  14-pin 
package,  shown  by  the  func- 
tional diagram  of  Fig.  1 5.  An 
internal  3.15  V  reference  is 
included  as  part  of  the  timer 
to  reject  supply  voltage 
changes  and  provide  a  refer- 
ence for  applications  other 
than  the  basic  timer.  How- 
ever, it  can  only  drive  loads 
up  to  5  mA.  As  with  the  554 
and  555/556  timers^  this 
timer's  output  period  can  be 
externally  varied  via  the 
V^d)  pin.  The  emitter  and 
collector  outputs  of  the 
LM322  can  be  treated  like 
any  transistor  whose  mini- 
mum collector  to  emitter 
breakdown  voltage  is  40  V. 

The  timer  is  connected  for 
monostable  operation,  with  a 
positive  output  pulse,  in  Fig. 
16.  For  a  negative  output 
pulse,  the  circuit  of  Fig.  17  is 
used.  For  both  circuits,  only 
a  positive-going  trigger  puise 
is  used,  but  it  may  be  either 
shorter  or  longer  than  the 
output  pulse  width,  which  is 
given  by:  l  =  RC,  in  seconds. 

Alternatively,  if  the  out- 
put is  taken  from  the  emitter 
output,  Rl  is  tied  from  pin  \ 
to  ground,  while  pin  12  is 
tied    to   +Vce.   As  with   the 
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Fig.    17.    LM322  timer  connected  as  a  negative- triggered 
monostable  with  negative  output  pulse. 
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collector  output  circuits  of 
Figs,  16  and  17,  either  a 
positive  or  negative  output 
pulse  width  may  be  obtained 
during  the  timing  cycle. 

The  boost  terminal  (pin 
11)  is  used  to  increase  the 
speed  of  the  timer's  internal 
comparator,  since  it  is  nor- 
mally operated  at  low  levels 
of  current  for  the  lowest 
possible  input  currents.  In  the 
unboosted  state,  timing 
periods  down  to  1  ms  are 
obtained.  In  the  boosted 
state,  timing  periods  of 
several  microseconds  are 
possible.  The  output  pulse 
may  be  reset  during  the 
timing  cycle  by  momentarily 
shorting  the  timing  capacitor 
to  ground. 

Although  this  timer  is 
triggered  by  a  positive-going 
pulse,  as  shown  in  Fig.  18,  a 
differentiator  tied  to  a  nor- 
mally high  trigger  pulse  will 
result  in  a  negative-edge 
triggered  monostable.  How- 
ever, there  is  a  delay  in  the 
appearance  of  the  output 
pulse  when  the  timer  is  nega- 
tive-edge triggered,  approxi- 
mately in  the  range  of  0.5  to 
1.5  (RC). 

As  with  the  554  timer, 
several  LM322  timers  may  be 
cascaded  to  give  a  series  of 
sequential  output  pulses  with- 
out any  coupling  capacitors. 
Fig,  19   is  used  for  collector 


outputs,  and  Fig.  20  is  used 
for  emitter  outputs.  Both 
circuits  are  triggered  by  a 
positive-going  pulse. 

For  astable  operation,  the 
circuit  of  Fig.  21  is  used,  and 
the  timer's  output  frequency 


is: 


f  = 


(R1  +  RjC  ' ' 


The  output  is  a  narrow  nega- 
tive puise,  whose  width  is 
approximately:  t|  =  2(R2C), 
in  seconds. 

The  LM3905  timer  is  iden- 
tical to  the  LM322  timer, 
except  that  the  boost  and 
^ADJ  functions  are  not  avail- 
able, and  the  LM3905  comes 
in  an  8-pin  package,  as  shown 
in  Fig.  22, 

The  74121  Monostable  Timer 

The  74121,  shown  in  the 
pin  diagram  of  Fig.  23,  is  a 
14-pin  monostable  timer  and 
is  probably  the  most  used 
monostable,  after  the  555 
timer.  Unlike  the  previous  ICs 
already  discussed,  its  supply 
voltage  must  be  +5  V  (±5%). 

In  Fig.  24,  the  74121 
functions  as  a  negative -trig- 
gered monostable.  In  Fig,  25, 
it  is  positive-triggered.  In 
both  cases,  complementary 
output  pulses  are  available, 
whose  widths  are:  t  - 
0.693(RC),  in  seconds. 

Once  triggered,  the  out- 
puts are  independent  of  any 
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Fig.  19,  Sequential  output  pulses  (collector  output)  with  the 
LM322  timer. 
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Fig,   20.   Sequential  output  pulses  (emitter  output)  with  the 
LM322  timer. 
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Fig,  21.  LM322  timer  connected  as  a  pulse  generator. 
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Fig,   25,    74127  monostable  connected  for  positive-triggered 
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Fig,  28,  Positive-triggered  monostable, 
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Fig.  30.  Negative-triggered  monos table  (one  section). 


further  input  changes  or  tran- 
sitions during  the  timing 
cycle.  In  addition,  the  input 
pulse  width  may  be  of  any 
duration, 

Since  there  is  an  internal 
resistor  of  about  2k  12  at  pin 
9,  the  74121  can  be  operated 
with  only  the  external  timing 
capacitor  by  connecting  pin  9 
to  +5  V.  Consequently,  the 
output  pulse  width  is:  t  = 
1.386C,  in  seconds. 

Furthermore  if  the  ex- 
ternal capacitor  is  also 
omitted,  an  output  pulse 
width  of  approximately  30  ns 
is  obtained. 

The  74121  is  preferred 
over  the  555  timer  for  mono- 
stable  periods  less  than  10 
ms;  however,  the  74121 
cannot  be  retriggered  during 
the  timing  cycle,  and  it  has 
no  reset  function. 

The  74122  Monostable  Timer 

The  74122  TTL  mono- 
stable  timer,  shown  in  Fig, 
26,  is  very  similar  to  the 
741 21 ,  except  that  the  741 22 
is  retriggerable  and  has  a  reset 
pin.  For  a  negati ve-going 
trigger  pulse,  the  circuit  of 
Fig,    27    is   used,    while  the 
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circuit  of  Fig.  28  is  used  for 
positive-going  trigger  pulses. 
The  output  pulse  width  Is 
given  by: 

07 
B 


t  =  0,32RC  {  t  +- 


J .  in  seconds 


Like  the  74121,  an 
internal  resistor  of  about  10k 
£1  at  pin  9,  when  connected 
to  +5  V,  permits  operation 
with  only  an  external  capaci- 
tor, so  that  the  output  dura- 
tion is:  t  =  3,200c,  in 
seconds. 

The  74123  Monostable  Timer 

The  74123,  shown  in  Fig. 
29,  is  essentially  a  pair  of 
74122  TTL  monostables  in  a 
16-pin  package.  For  negative- 
triggering,  the  circuit  of  Fig. 
30  is  used;  otherwise,  the 
circuit  shown  in  Fig.  31  is  for 
a  positive -going  trigger  pulse. 

The  XR-224G  Programmable 
Timer/Counter 

This  integrated  circuit, 
made  by  Exar,  ts  a  type  of 
timer  entirely  different  from 
those  already  discussed.  The 
major  difference  is  that  it  is 
fully  programmable-  As 
shown  in  the  simplified 
diagram     of     Fig.     32,    the 
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Fig.  3h  Positive- triggered  rnonostabie  (one  section). 
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Fig.    32.    Pin  connections  for 

timer/counter. 

XR-2240  features  a  timebase 
oscillator,  control  logic,  and 
an  8- bit  binary  counter,  A 
good  review  of  its  many  func- 
tions is  given  in  an  issue  of 
Popular  Electronics. l 1 

The  basic  circuit  shown  in 
Fig.  33  is  used  for  both 
monostable  and  astable  oper- 
ation. With  S|  closed,  the 
circuit  functions  as  a  pro- 
grammable monostable.  By 
connecting  appropriate  out- 
puts to  the  "common 
output"  bus,  the  output  pulse 
width  will  be  a  multiple  (in 
binary)  of:  t  =  RC,  in 
seconds* 

Consequently,  with  an 
8-bit  binary  counter,  we  can 
have  time  delays  ranging  from 
I  RC  to  255  RC  For 
example,  if  only  pin  6  (f0/32) 
is  connected  to  the  bus,  the 
total  output  duration  will  be 
32   RC,  Similarly,   if  pins  1 

(fo).  2  (fo/^.Stfo/iej.and 
7  (fo/64)  are  connected,  the 
total  lime  delay  is:  t'=  (1  +  2 
+  16+64)RC=83RC 

Astable  operation  is  ob- 
tained by  opening  Si ,  so  that 
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Table  L  Typical  characteristics  as  obtained  from  manufacturers'  data  sheets.  *Each  section;  ** 
not  known;  f  all  sections  simultaneously;  ff  estimated. 


the  XR-2240  programmable 


the  astable  frequency  is:  f  = 
1/t,  in  Hz,  where  t'  is  a 
multiple  of  RC  from  1  to 
255. 

Although  there  are  many 
possible  applications  for  this 
device,11'13*13  perhaps  the 
most  interesting  is  that  the 
XR-2240  is  capable  of  fre- 
quency synthesis14  with  the 
circuit  of  Fig,  34,  This  circuit 
can  simultaneously  multiply 
the  input  frequency  by  a 
factor  of  M  and  divide  the 
input  frequency  by  a  factor 
of  N+1,  where  M  and  N  are 
selectable  integer  values.  The 
output  frequency  is  given  by: 


f  =  iR  [ 


M 
1+N 


1<  M<  tO 
1  <  N  <  255 

where  fR  is  the  input  refer- 
ence frequency. 

When  there  is  no  external 
reference  input,  the  circuit's 
oscillator  has  a  frequency  of: 
fS  =  1/RC,  where  the  RC 
combination  is  connected  to 
pin  13.  The  output  frequency 
wilt  be: 


■ '  -  fs  f 


I 


1  +  N 


]#in  H*. 


Summary 

The  basic  monostable  and 
astable  circuits  possible  with 
a  number  of  the  IC  "time 
machines"  have  been  briefly 
reviewed.  Their  specific  char- 
acteristics are  summarized  in 
Table  1 , 

Since  this  article  is  not 
meant  to  be  a  compilation  of 
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/%.  33.  Externa/  connections  for  the  programmable  timer/ 
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the  many  techniques  and 
applications  that  are  possible 
with  these  timers,  but  is 
meant      to     be     a 


timer 


>j 


primer/  to  coin  a  phrase,  I 
recommend  that  you  obtain 
application  notes  from  the 
various  manufacturers,  in 
addition  to  some  of  the  refer- 
ences listed  below.  ■ 
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FREQUENCIES 
IN  STOCK 


146. 01T 
6.61  R 
6.04T 
6.64  R 
6.07T 
6.67R 
6,10T 
6.70R 
6,1  15T 
6.71  5  R 
6,1  3T 
6.73R 
6.145T 
6.745R 
6.16T 
6.76R 
6.175T 
6.775R 
6.19T 
6.79R 
G,22T 
6.82R 

6.25T 

6.8  5  R 
6.28T 
6.88R 
6.31  T 
6.91R 
6.34T 
6.94R 
6.37T 

6.9  7  R 
6.40T 
6.46T 
6,46  R 
6.52T 


6-52R 

6.55T 

6.55R 

6,68T 

6*58  R 

6.94T 

7.60T 

7.00R 

7.63T 

7.03R 

7.66T 

7.06R 

7.69T 

7.09R 

7.72T 

7.12R 

7.75T 

7.1  5R 

7.78T 

7.18R 

7.81T 

7.21  R 

7.B4T 

7.24R 

7.87T 

7.27R 

7.90T 

7.30R 

7.93T 

7.33R 

7.96T 

7.36R 

7.99T 

7.39  R 


S?«f 


GfBB  ftlta®  sadln® 


Clegg  HT-146 

Drake  TR-22 

Drake  TR-33  rec.  only 

Drake  TR-72 

Genave 

Heathkit  HW-2021  rec.  only 

Icom/VHF  Eng 
Ken/Wilson 
Lafayette  HA-146 
Midland  13-505 


Regency  HR-2,  A 
Regency  HR-212 
Regency  HR-28 
Regency  HR-3 12 
Regency  HR-2MS 
Heathkit  HW-202 

Standard  1 46/826 
Tempo  FMH 
Trio/Kenwood  TR2200 
Trio/Kenwood  TR7200 


Note;    If   you   do   not   know   type   of  radio,  or  if  your  radio  ts  not  listed,  give  fundamental 
frequency,  formula  and  loading  capacitance. 
CRYSTALS  FOR  THE  IC  230  SPLITS  IN  STOCK    13.S&I1 1 1  MHz.   13.884444  MHz,  13.917778    $5.00   Each 

Any  two  meter  crystal  not  listed  above  can  be  specially  ordered  for  $5.00. 
SHIPPING 

We  can  ship  C.O.D,  first  class  mail.  Orders  can  bo  paid  by:  check,  money  order.  Master  Charge,  or  BankAmericard. 
Orders  prepaid  are  shipped  postage  paid.  Phone  orders  accepted.  Crystals  are  guaranteed  for  life.  Crystals  are  all 
$3.45  each  (Mass.  residents  add  18tftax  per  crystal).  U.S.  FUNDS  ONLY. 


SOUTHEASTERN 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  HQTtCE 


S37 


2729  Independence  Ave, 
Quincy  MA  02169 
(617)  479-8900 
Store  Hours 
Daily  9-9 
Sat,  9-5 
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David  E.  Stanfield 
Z40B  Catalina  Dr. 
Atlanta   GA   30341 


Ohm's 


-  be  creative  instead 


Pushing  electrons  is  a  lot 
of  fun,  but  it  tends  to 
keep  you  thinking.  While  this 


isn't  harmful,  it  can  lead  to 
monodetached  personality  or 

tired   brain.   In  other  words, 


even  the  most  dedicated 
experimenter  needs  time  off. 
But,  since  he  retired  to  his 


*r 


r 


Take  my  word  for  itf  this  is  a  horse.  His  ears  are  LEDst  andt  to  tell  the  truths  I  haven't  the 

faintest  idea  what  the  series  resistance  of  his  tail  might  be. 


workbench  in  order  to  get 
away  from  his  normal  cares 
and  troubles,  it  would  seem 
that  he  must  either  stay  in 

the  frying  pan  or  jump  back 
into  the  fire. 

If  you  think  the  experi- 
menter has  a  problem,  con- 
sider the  electronic  weirdo. 
You  know  him.  He's  the  guy 
who's  always  building  some 
marvelous  mystifier,  guar- 
anteed to  impress  one  and  all 
He  has  a  house  full  of  elec- 
tronically guided  frogs,  auto- 
mated picture  straighieners, 
and  an  alarm  system  that  uses 
delayed  subatomic  particle 
identifiers. 

His  problem  is  diminishing 
returns.  When  he  started  his 

career,  he  could  get  unlimited 
amounts  of  attention  with  a 
few  blinking  lights.  But 
people  have  gotten  used  to 
his  act,  and  now  it  takes  an 
armful  of  sophisticated  odds 
and  ends  to  produce  anything 
that  merits  more  than  a 
casual,  "That's  nice."  Ever- 
increasing  amounts  of  time 
and  money  are  required  to 
produce  these  gadgets,  while 
the  interest  they  generate 
steadily  becomes  less  and  less. 

Finally,  we  come  to  the 
larger  group  of  less  fanatic, 
but  quite  activej  electronics 
students,  technicians,  and 
hobbyists.  They  try  to  keep 
current  by  reading  a  couple 
of  magazines  a  month.  When 
they  see  a  project  that 
interests  them,  they  may  hesi- 
tate to  give  it  a  try,  unless  it's 
something  they  can  whip  to- 
gether in  an  evening  or  two 
for  about  three  dollars. 

Since  I'm  a  combination 
of  all  the  types  listed  above,  I 
feel  that  my  method  of 
dealing  with  these  problems 
can  be  used  by  almost  anyone 
interested  in  electronics.  As 
the  accompanying  photos 
show,  I  sometimes  fashion 
small  figures  out  of  resistors, 
capacitors,  and  other  compo- 
nents that  catch  my  eye. 
While  I  make  no  claims  to 
artistic  success,  I  don't  feel 
compelled  to  hide  my  efforts 
in  a  cellar. 

I  won't  promise  you  fame 
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This  strange  little  bug  can  be  fashioned  from  an  ordinary 
}  4-pin  integrated  circuit  in  a  matter  of  minutes.  Though  small 
in  sfzet  it  can  stir  up  a  large  reaction  when  left  on  some 
unsuspecting  person's  desk 


This  little  seaplane  has  been  flying  for  three  weeks  on  one 
charge  of  its  capacitor  As  soon  as  it  comes  down,  Tm  going  to 
charge  it  with  ac> 


and  fortune  if  you  try  making 
some  of  these  figures, 
but   I  honestly  fed   that  the 


time  you  invest  will  be  of 
benefit  to  you.  We  all  receive 
a  sense  of  satisfaction  when- 


ever we  successfully  complete 
a  project,  and,  in  comparison 
to  most  electronics  projects, 
these  figures  are  a  snap.  They 


can  usually  be  completed  in  a 
couple  of  hours,  so  you're 
not  going  to  be  tied  down  for 
an  extended  period  of  time. 


Somehow  a  project  that  started  out  to  be  a  chicken  ended  up  as  an  eagle.  The  next  time  you  hear  that  America  is  no  longer  the 
land  of  opportunity^  remember  Eric  the  Eagle, 
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Since  even  those  who  have 
never  even  heard  of  elec- 
tronics can  appreciate  these 
figures,  they  can  be  used  as 
gifts,  sold  as  art,  or  serve  as 
conversation  pieces. 

1  won't  give  explicit  in- 
structions for  making  these 
figures,  but  I  will  offer  a  few 
suggestions.  To  start  with,  I 
only  use  genuine  electronics 
parts.  This  means  no  beer 
cans,  bottle  topsl  or  wood 
screws.  If  you  don't  like  this 
rule,  break  it. 

As  a  matter  of  personal 
taste,  I  always  try  to  produce 
a  figure  most  people  can 
identify.  I  stay  away  from 
things  like  Serenity  of  the 
Spltk,  Part  Four  or  Oneness 
with  the  Wholeness  of  Oi.  If 
you  feet  the  urge  to  create 
these  things,  1  wish  you  unifi- 
cation of  the  natural  order. 

In  all  cases,  I  use  solder  to 
join  the  various  pieces  to* 
gether.  1  have  used  strips  of 
masking  tape  and  sheets  of 
cardboard  to  hold  pieces  in 
alignment  until  I  could  get 
them  soldered.  At  other 
times,  my  fingers  served  the 
same  function.  I've  never 
used  any  of  the  miracle  glues 
to  tack  components  together, 
but  my  feelings  won't  be  hurt 
tf  you  do. 

I  know  that  resistors  and 
capacitors  can  cost  a  bundle 
if  they  are  purchased  one  at  a 
time.  Therefore,  I  recom- 
mend that  you  shop  around 
for  packages  of  mixed  parts* 
Bags  of  200  resistors  for 
$1.98,  or  98  capacitors  for 
$3.00,  are  widely  available.  A 
few  of  these  assortments  will 
provide  enough  parts  to  make 
many  figures, 

I've  intentionally  made 
these  suggestions  pretty 
vague,  as  I  fee!  too  many 
rules  would  be  restrictive.  If 
you  need  rules  and  pro- 
cedures, make  them  up.  Try 
to  keep  in  mind  that  the 
point  of  doing  these  figures  is 
to  enjoy  yourself  and  perhaps 
share  that  enjoyment  with 
others.  If  you  want  to  copy 
or  modify  any  of  the  figures 
shown  in  the  photos,  do  so.  I 
hope  that  you  will  then  want 
to  do  some  of  your  own 
design.  ■ 


•■) 


- 


m 


This  fencer  gave  me  a  lot  of  trouble.  Every  time  I  tried  to  solder  on  another  part,  his  sword 
would  jab  my  finger, 


While  the  tires  on  this  bicycle  have  never  gone  flatt  they  tend  to  give  a  rough  ride.  As  soon  as  I 
work  that  out,  i*ll  sell  a  million. 
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A  Component  System 

forRTTY 


ST-500G 


RVD-1005 


DKB-2010 


Active  amateur,  short  wave  listener,  beginner,  or  old-timer — you'll  enjoy  RTTY  with  the  HAL 
component  system.  Shown  above  are  our  ST -5000  Demodulator,  RVD-1005  Visual  Display  Unit,  and 
DKB-2010  Dual-mode  Keyboard,  The  RVD-1005  is  a  time-proven  display  generator  that  converts 
BAUDOT  coded  RTTY  pulses  into  a  video  display.  It  receives  the  4  standard  RTTY  speeds  {60,66,75  % 
and  100  words  per  minute)  and  generates  a  25  line,  40  characters  per  line  display.  The  low-bandwidth 
video  output  can  drive  either  a  TV  monitor  or  a  modified  TV  Set  (power  transformer  and  video 
connection  required).  The  DKB-2010  will  transmit  these  same  four  RTTY  speeds  as  well  as  MORSE 
code  at  8  to  60  wpm.  The  DKB  also  features  N-key  rollover,  adjustable  CW  weight,  HERE  IS  message, 
and  internal  CW  side-tone  oscillator.  The  3-key  standard  buffer  can  be  extended  to  128  keys  with  the 
EMO-128  buffer  option.  The  ST-5000  is  the  newest  of  HALs  line  of  RTTY  equipment,  offering  2 -shift 
operation  with  high-performance  active  filter  circuitry.  It  also  has  built-in  AFSK  oscillator  and  bop 
supply  and  can  be  factory  tuned  for  either  the  "High"  or  "Low"  frequency  tone  pairs,  Autostart  and 
printer  control  circuitry  make  the  ST-5000  ideal  for  both  electronic  and  mechanical  RTTY  terminals. 
For  a  high-performance  and  cost-effective  RTTY  station,  the  RVDT005/DKB-2010/ST-5000  com- 
bination is  hard  to  beat! 


ST-5G00 

•  170  and  850  Hz  Shift 

•  Low  or  High  Tones 

•  Integral  Tone  Keyer 

•  Ac  live  FMters 

•  Autostart 

•  Meter  Tuning  Indicator 

•  Internal  Loop  Supply 

•  Attractive,  Smalt  Cabinet 

•  High -gain,  Wide-band widih  Lirniter 

•  For  either  HF  or  VHF  operation 

•  120/240V,  50/60  Hz  Power 


RVD-1005 

*  4  RTTY  Speeds 
(60\66,  75,  100  wpm  \ 

*  Crystal  Controlled 

*  Baudot  RTTY  Code 

•  Unshtft on  Space 
(Switch  Selectable) 

•  Loop  or  RS  232  Input 

•  40  Character  Lines 
25  Line  Display 

•  Table  or  Rack  Cabinet 

*  Use  with  modified  TV  Set 
.  120/240V.  50/60  Hz  Power 

(Specify  Table  or  Rack  Cabinet) 


ST5000 , . . . .  $275.00 

(Specify  High  or  Low  Tones) 


RVD-2 110  Quasar  TV 

(Shown  above) 


S 150  00 


DKB-2010 

•  Baudot  RTTY  &  Morse  Codes 

•  4  RTTY  Speeds  (60,66,75, 100  wpm) 

.  Crystal  Controlled 

•  8  to  60  wpm  Morse  Code 

•  Programmable  HERE  IS  message 

•  N-Key  Rollover 

•  3  Key  Buffer  Standard 

(128  Key  with  128  EMO  option) 

•  Quick  Brown  Fox  tesi  message 

.  Automatic  F1GS/LTRS  for  RTTY 

•  Interna]  CW  Sidetone  Oscillator 

•  120/240V,  50/60  Hz  Power 

DKB-2010, $395,00 

(Specify  HERE  IS  message) 

EMO-128  Buffer  Option  . ...  $  85.00 


m 


Write  for  our  new  catalog  and  RTTY  guide. 

HAL  COMMUNICATIONS  CORP 

Box  365 

Urbana,  Illinois  61801 
217-3677373 


For  our  European  customers 
see  HAL  equipment  at: 

Richlei  St  C«>  ,  Hannover 

LEC  Intetelcix  Bjsscme 

Prime  (ek  5y$Tcm&;  Handen,  Sweden 

Radio  Shark  of  London 


J 
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73  Magazine  Staff 


Brew  Up 


Generator 


--  required  test  gear 


F 


or    certain    aspects    of      alignment,  as  well  as  for  cir-      rf  signal  generator  is  a  must- 
equipment    testing   and      cuit  experimentation,  a  good      Yet,  many  amateurs  do  not 


The  rf  signal  generator  has  no  frequency  readout  scale,  for  reasons  explained  in  the  text*  Two 
BNC  output  connectors  are  used  —  one  for  the  actual  signal  output,  undone  for  connection  to 
a  counter. 


own  such  a  generator  because 
of  the  cost  of  one  and  be- 
cause it  is  not  as  frequently 
needed  an  instrument  as,  per- 
haps, a  scope  or  a  VTVM, 
This  article  describes  a  simple 
rf  signal  generator  that  covers 
from  100  kHz  to  about  75 
MHz  in  six  bands.  It  is  useful 
for  checks  of  low  frequency 
i-f  circuits  on  up  to  VHF 
circuits  (using  harmonics  up 
to  220  MHz). 

The  cost  of  the  unit  can  be 
as  low  as  $5,  if  one  has  an 
exceptionally  well-equipped 
junk  box,  or  it  can  cost  up  to 
about  $20-25,  in  the  average 
case.  Still,  it  is  relatively  in- 
expensive for  a  wide  range 
transistorized  and  portable 
signal  generator. 

The  basic  generator  puts 
out  a  CW  signal  only  over  its 
operating  range.  Various 
optional  circuits  can  be  added 
to  provide  tone  modulation 
and  a  sweep  frequency 
capability.  But  we  would 
suggest  that  these  circuits  be 
added  later,  once  the  basic 
generator  is  functioning 
properly. 

One  of  the  first  things  to 
notice  about  the  generator  is 
that  there  is  no  frequency 
readout  dial  scale.  There  are 
several  reasons  for  omitting 
it*  Usually,  the  frequency 
readout  scale  on  most  in- 
expensive generators  is  more 
fiction  than  truth.  To  do  any 
meaningful  alignment  work 
today,  one  needs  a  counter  to 
set  any  signal  generator  cor- 
rectly —  even  some  very  ex- 
pensive commercial  units. 
One  doesn't  need  a  calibrated 
scale  just  to  sweep  past  a  455 
kHz  if  or  to  determine  that 
the  front  end  of  an  HF  or 
VHF  receiver  is  basically 
functioning.  Lastly,  the  lack 
of  the  not-so-useful  scale 
allows  the  unit  to  be  far  more 
economically  and  compactly 
constructed. 

The  electrical  circuit  of 
the  generator  is  shown  in  Fig. 
1.  One  FET  is  used  as  the 
basic  oscillator  jn  a  Hartley* 
type  circuit.  The  second  FET 

is  lightly  coupled  through  the 
5  pF  capacitor  in  its  gate  lead 
to  the  oscillator.  This  stage 
functions  as  source  follower 
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isolation  stage.  The  last  stage, 
the   2N3866,    is   designed  to 
boost  the  signal  level  up  to 
about  1  volt  output  on  most 
bands.  This  level  is  far  more 
than    what    is    required    for 
most  receiver-type  work,  but 
the  increased  level  comes  in 
handy     when     doing     trans- 
mitter   exciter    work,    where 
the     generator     might    sub- 
stitute for  a  vfo.  The  output 
of  the  2N3866  stage  can  be 
regulated    by  the   500  Ohm 
carbon  potentiometer,  which 
will    provide  about  a  30  dB 
variation    in   output  level.  A 
47  Ohm  resistor  can  also  be 
switched  in  across  the  output, 
so  a  true   nominal  50  Ohm 
generator    source    impedance 
can    be    simulated    for   tests 
such   as    receiver   sensitivity. 
The  switching  in  of  this  re- 
sistor also  serves  as  a  high-low 
output  level  selector  for  the 
generator. 

Although  the  generator  is 
not  complicated  electrically, 
its  true  potential  will  not  be 
achieved  unless  it  is  carefully 
constructed.  Fortunately,  no 
elaborate  construction  work 
is  required,  but  attention 
should  be  paid  to  the  few 
details  mentioned  here.  All  of 
the  circuitry  is  mounted  on  a 
single-side  coppcrclad  board 
measuring  about  2Vi  by  214. 
inches,  as  shown  in  the 
photograph  of  the  generator 
without  the  bandswitch 
installed.  The  board  js  wired 
point-to-point,  using  the  iso- 
lated pad  technique,  starting 
with  the  oscillator  stage  to- 
ward the  back  panel  of  the 
enclosure  and  progressing  for- 
ward to  the  2N3866  stage 
towards  the  front  panel. 
here  nothing     critical 

wiring,  whatever 
is  used,  but  the 
should  just  be 
out  to  provide 
maximum  separation  between 
the  oscillator  and  2N3866 
output  stage. 

The  heart  of  the  signal 
generator  lies  in  the  band- 
switched  oscillator  coil  as- 
sembly and  the  variable 
tuning  capacitor.  The  tuning 
capacitor  is  readily  available 
broadcast  receiver  type, 
which   contains  a  single  sec* 


about   the 
technique 
circuitry 
stretched 
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Fig.  h  Schematic  of  the  generator.  Only  one  of  the  six  oscillator  coils  is  shown  for  clarity.  The 
FETs  are  HEP802  or  MP F J  02  types.  The  output  transistor  is  a  2N3S66  or  2N706.  Other  details 
are  covered  in  the  text. 


tion  AM  section  of  about  300 
pF  and  a  single  section  FM 
section  of  about  25  pF.  Such 
capacitors  can  often  be  found 
with  built-in  tuning  shaft 
drive  reductions  of  3:1  to 
6:1,  The  Burstein-Applebee 
catalog  is  one  source  for  such 
a  capacitor,  although  various 
similar  types  should  be  avail- 
able from  Radio  Shack, 
Lafayette,  and  the  mail  order 


suppliers.  A  simple  alternative 
to  the  AM/FM  type  is  the 
even  more  readily  available 
standard  dual  section  AM 
type,  where  one  section,  de- 
signed for  local  oscillator 
usage,  has  fewer  plates.  Re* 
move  more  plates  from  the 
oscillator  section,  so  it  is  left 
with  4  staler  plates  and  3 
rotor  plates. 

The  coils  for  the  six  bands 


can  either  be  purchased  or 
constructed  from  a  mixture 
of  home  brew  and  commercial 
coils.  As  a  completely  pur- 
chased set,  one  can  use  the 
Conar  CO-69  through  CO-74 
series,  at  a  total  cost  of  $4. 
These  are  replacement  coils 
for  an  old-fashioned  National 
Radio  Institute  tube-type 
signal  generator,  but  they 
work    just   fine  in   the    FET 


The  oscillator  circuitry  Is  mounted  on  g  2*A~inch  square  circuit  board,  and  the  components 
associated  with  the  zener  regulator  are  on  a  terminal  strip  on  the  rear  panel  of  the  enclosure,  At 
this  point  t  the  bandswitched  coil  assembly  has  not  been  installed. 
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F/p,  2*  Audio  oscillator  which 
can    be   added  to  the  £w> 
signal    generator    to    aid    in 
identification  of  the  rf  signal. 

oscillator  described  in  this 
article.  The  coils  are  available 
I  rum  Collar,  National  Radio 
Institute,  Washington,  D.  C 
20016. 

Another  alternative  is  to 
just  purchase  the  coils  for  the 
lower  frequency  bands,  which 
would  be  almost  impossible 
to  home  brew,  and  wind  the 
other  coils.  In  this  case,  for 
the  first  three  frequency 
ranges  one  can  use  pre  wound 
|.C.  Miller-type  coils,  which 
have  the  n  sary  tapp 
windings.  The  types  are  901 5, 
9013  and  9013.  For  the 
highest  three  frequency 
ranges,  one  can  self-wind  the 
necessary  coils  on  3/8"  diam- 
eter slug-tuned  forms.  The 
windings  necessary  and  the 
Lip  points  for  each  of  the 
three  coils  die  as  follows:  15 
turns  tapped  dt  4  turns  from 
the  ground  end;  7  turns 
tapped  at   3  turns;  and, 


turns  tapped  at  2  turns.  The 
latter  coil  is  wound  using  #18 
wire  while  the  other  two  coils 

use  -24  wire. 

The  coil>  can  be  mounted 
directly  on  the  3P6T  rotary 
band  switch  ,  as  shown  in  the 
photograph.  The  coils  are 
secured  in  the  bandswitch 
with  epoxy  cement  and  wired 
in  place.  In  order  to  ensure  a 
good  ground  connection  for 
the  coils,  a  piece  of  sheet 
copper  was  cut  out  to 
resemble  a  6-legged  starfish 
and  placed  over  the  band- 
switch  shaft,  so  one  of  the 
'Megs"  could  be  soldered  to 
each  coil.  This  arrangement  is 
probably  a  bit  overdone. 
Ground  connections  from  the 
coils  to  several  ground  lugs, 
equally  spaced  around  the 
shaft  of  the  bandswitch, 
should  suffice  just  as  well. 

The  generator  is  assembled 
in  a  standard  commercial  en- 
closure ,  which  measures 
about  5  inches  on  each  side. 
The  dimensions  were  based 
on  the  size  of  the  band- 
switched  coil  assembly, 
tuning  capacitor  and  circuit 
board.  With  a  bit  of  effort, 
one  should  be  able  to  fit  the 
generator  into  the  more 
readily  available  4"  x  5"  x  6" 
aluminum  enclosure. 

The  generator  can  be 
powered  either  from  the  ac 
line  or  from  a  12-voIt  battery 
source,    making   it   ideal   for 


Band 

Low  end 

High  end 

! 

100 

570  kHz 

2 

400 

1400  kHz 

3 

1.2 

4.5  MHz 

4 

4.1 

17.0  MHz 

5 

15.0 

39.0  MHz 

6 

25.0 

75-80  MHz 

Table  L 


The  bandswitched  coii  assembly  is  preassembled  and  then 
mounted  in  place.  Individual  coils  are  fastened  to  tile  switch 
by  epoxy  cement  and  wired  in  place. 


both  fixed  and  portable  appli- 
cations. The  power  supply  for 
the  generator  is  not  included 
in  the  same  enclosure  as  the 
generator,  and  this  seems  to 
contribute  significantly  to  the 
total  tack  of  ac  hum  on  the 
output  signal  The  ac  power 
supply  is  an  ac  wall  plug- 
mounted  12-volt  dc  battery 
replacement  supply  of  the 
type  commonly  sold  to 
power  transistor  radios. 

Within  the  generator  en- 
closure, and  as  shown  on  the 
schematic,  there  is  only  a 
diode  to  protect  against  re- 
verse voltage  polarity,  a  1000 
mF  filter  capacitor,  and  a  9  V 
zener  regulator,  For  portable 
application,  12  V  from  a 
battery  pack,  or  even  9  V 
from  a  transistor  radio-type 
battery,  can  be  used.  The  250 
Ohm  variable  resistor  before 
the  zener  is  adjusted  for  the 
maximum  resistance  value 
that  still  allows  the  zener  to 
maintain  a  constant  9  V  out- 
put 

Because  of  the  lack  of  a 
frequency  readout  scale, 
there  is  not  the  usual  need  to 
try  to  adjust  the  low  and  high 
frequency  range  excursions 
on  each  band.  However,  they 
should  be  checked  with  a 
counter  to  see  that  sufficient 
overlap  exists  between  ranges. 
The  slug  tuning  of  the  coils 
suffices  to  correct  the  tuning 
on  each  range.  Although  one 
has  some  latitude  to  adjust 
the  frequency  coverage  on 
each  band  to  suit  individual 
preferences,  Table  1  shows  a 
typical  arrangement,  starting 
with    the    lowest    frequency 

band. 

The     stability     of     the 

oscillator  proved  to  be  good 

enough  on  all  ranges   except 

the  highest,  so  that  temper- 

ature  compensation  was  not 

needed.  This  is  probably  due 

to   the  low  power  operating 

requirements    of    the    circuit 

and    to    the    fact    that    the 


power  supply  is  mounted 
externally  to  the  generator. 
Since  the  highest  band  was 
not  used  extensively,  it  was 
not  temperature  compen- 
sated. But,  by  selection  of 
small  value  NPO  capacitors 
placed  across  the  small  sec- 
tion of  the  tuning  capacitor 
and  by  watching  the  output 
frequency  change  on  a 
counter,  it  should  be  possible 
to  achieve  excellent  fre- 
quency stability  on  the 
highest  range  also, 

Tone  modulation  can  be 
added  to  the  generator  by  the 
circuit  shown  in  Fig.  2.  The 
circuit  provides  a  single  fre- 
quency tone  modulation, 
which  is  useful  to  identify  the 
presence  of  the  rf  signal  when 
working  with  a  receiver 
having  only  an  envelope  (AM) 
detector.  By  piacing  the  out- 
put of  the  audio  oscillator  on 
the  gate  of  the  second  FET 
(instead  of  on  the  base  of  the 
2N3866  as  Fig.  2  indicates),  a 
slight  FM  modulation  of  the 
oscillator  will  occur.  So,  the 
signal  generator  can  be 
utilized  with  SSB/CW,  AM  or 
FM  receivers. 

A  sweep  frequency  capa- 
bility can  also  be  added  to 
the  generator,  by  means  of  a 
var  actor  diode  connected 
across  the  gate  terminal  of 
the  oscillator  FET  to  ground, 
and  driven  by  a  suitable  saw* 
tooth  of  triangular  waveform. 
The  5  for  $1  varactor  diode 
selections  available  from  Poly 
Paks  {see  73  ads)  are  very 
suitable  for  this  purpose. 

This  article  has  tried  lo 
present  the  basic  construction 
information  needed  to  put 
together  a  very  good  wide 
range  rf  signal  generator;  The 
generator  should  make  a  use- 
ful addition  to  any  amateur 
radio  station  for  general 
testing  purposes,  regardless  of 
whether  one's  operating 
interests  are  concerned  with 
"top  band"  or  OSCAR,  ■ 
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30-DAY  GUARANTEE  ■  90-DAY  FULL  CREDIT  TRADE-IN 


FREE  SHIPPING  VIA  UPS  ONLY 


Limited  Quantities.  First 
come,  first  served. 


(if  weight  or  size  exceeds  UPS  max.,  we  will  ship  freight  collect) 
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ICOMIC22S 

Regular  $iW,  save  $50;  buy  an  ICOM 
IC22S  for  $299  {no  trades)  and  take  a 
S50  credit  for  another  purchase. 
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Reprogram 
Your  IC-22S 


--  300  channels 
in  a  22 -channel  rig? 


Nate  Shaphran  W6UTE 

P.O.  Box  3002 

Culver  City  CA  90230 


The  I  com  1C-22S  is 
unique  in  that  it  is  the 
only  22-channel  2  meter 
transceiver  on  the  market  at 
this  time  which  uses  a  pro- 
gram me  d      syn  t hesized 


approach  and  operates  with 
discrete  channel  selection. 

As  purchased,  it  comes 
with  the  first  five  channels 
a  I  ready  program  med .  The 
diodes  and  instructions  are 
provided  for  the  purchaser  to 
select  and  program  the  other 
17  channels. 

Examining  the  instruction 
manual  and  data  which  came 
with  the  rig  showed  that  it 
would  be  a  simple  matter  to 
extend  wires  through  diodes 
to  the  accessory  plug  and  use 
eight  external  SPST  switches 
to  select  the  correct  diodes 
which  would  put  the  rig  on  a 
desired  frequency.  This 
method  worked,  but  it 
proved  awkward  to  set  a 
desired  frequency  without 
referring  to  a  complete  pro- 
gramming chart.  (It  could  be 
done  mathematically  by 
using  the  binary  number  for  a 
known  frequency  and  adding 
or  subtracting  1  digit  for  each 
15  kHz  from  the  known  fre- 
quency.) 

I  then  decided  to  try  a 
single  octal  BCD  switch,  and 
that  worked  fine.  But  there 
was  a  drawback.  Using  one 
switch  required  that  17  of  the 
22  channels  be  utilized  to 
cover  all  frequencies.  This 
only  left  5  positions  for  pro- 
gramming favorite  fre- 
quencies, which  may  be  fine 
for  your  area,  but  not  for 
southern  California, 


IC-22S  with  an  accessory  panel  attached  to  the  radio  mounting 
brocket.  Three  lever-style  switches  can  be  seen  mounted  in  the 
center  of  the  panel. 


Frequency  control  switches,  with  a  four-foot  extension  cable 
terminating  in  a  nine-pin  connector  to  plug  into  the  accessory 
socket  on  the  back  of  the  rig. 
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Next,  two  switches  were 
used.  This  only  required  the 
use  of  3  channel  positions 
and  left  19  available  for  pro- 
gramming. This  method 
proved  excellent,  as  long  as  1 
did  not  object  to  using  the 
channel  selector  switch  to- 
gether with  the  external 
switches  to  set  frequencies. 
Since  I  wanted  to  program  as 
many  of  the  channels  as  I 
could,  I  went  to  the  three 
switch  method. 

The  three  switch  approach 
has  decided  advantages.  More 
channels  are  available  for 
programming,  and  once  you 
have  set  the  channel  selector 
switch  to  the  external  pro- 
gramming channel,  all  of  the 
frequency  setting  is  done  at 
one  spot* 

The  three  approaches  will 
be  described  and  you  can 
select  the  one  that  fills  your 
needs  best. 

One  Switch  Method 

Since  the  rig  comes  with 
the  first  five  channels  pro- 
grammed and  since  it  will 
require  the  use  of  17  of  the 
channels  to  work  with  the 
one  switch  approach,  it  may 
be  necessary  to  re  program 
some  of  the  first  5  channels 
to  operate  on  your  favorite 
frequencies.  Program  17 
adjacent  channels  according 
to  the  chart  for  one  switch 
operation.  Connect  a  wire  to 
the  selector  switch  common 
arm  or  to  the  +9  V  point  on 
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Table  I.  Matrix  board  programming  for  fcom  IC-22S  using  one  BCD  eight-position,  *Note  that 
the  highest  frequency  using  channels  6  to  22  is  J 47375  MHz.  147.99  MHz  can  be  obtained  by 
using  channel  23  and  programming  it  for  240.  A  wire  must  a/so  be  run  from  the  common  to  the 
selector  switch 
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Fig.  2.  One  switch  method.  Program  channels  6  through  22  (or 
Fig.  L  Front  view  —  three  any  17  adjacent  channels)  according  to  the  programming 
switches.  chart  *Any  unused  pins  on  accessory  socket  can  be  used. 


the  matrix  board,  and  run  the 
wire  to  an  unused  pin  on  the 
accessory  socket.  This 
method  keeps  the  external 
programming  switch  hot  at  all 
times.  Connect  the  BCD  1,  2, 
and  4  common  lines  on  the 
matrix  board  through  three 
diodes  to  other  pins  on  the 


accessory  socket.  Wire  the 
external  programming  switch 
to  the  accessory  plug  in 
accordance  with  the  sche- 
matic for  one  switch  opera- 
tion. One  caution  to  be  ob- 


-w- 


CONNEOT   TO 

CH  20  COM  ON  BOARD 
CM  21  CON  ON  BOARD 
CH  22  COM  ON  BOARD 

BCD  J  LINE  ON  BOARD 


+H 


—  BCD  2  tJNE  ON    BOARD 

-  BOD   4    LINE  ON  BOARD 


OCTAL 

BCD 

5WITCHES 


BCD   B  LIKE  ON  BOARD 
BCD  16  UNE  ON  BOARD 


■w- 


—  fl£D    i£   LINE    ON  BOARD 


SW2 


ANT    SMA^L 
SIGNAL  fHODES 


Fig.  3.  Two  switch  method.  Program  matrix  hoard  channel  20 

for  BCD  64*  Program  matrix  board  channel  21  for  BCD  128. 
Program  matrix  hoard  channel  22  for  BCD  192.  *Any  unused 
pins  on  accessory  socket  can  be  used. 


CON 

| 

z 

■ 

5WZ 

COM 
1 
2 

4 

i 

iwa 

COM 

itC 
CONN 


served  when  using  this 
method  is  to  remember  to 
keep  the  external  switch  In 
the  zero  position  when  using 
any  of  the  first  five  pro- 
grammed   channels,    because 

CONNECT    to 


I      > 


*     > 


+T 


3  y 


a  y 


CH  22  COM  ON  BOARD 
RCO  I  LINE  ON  BOARD 
BCD  Z  LINE  ON  BOARD 
BCD  4  LIME  ON  BOARD 


5  > 


5  > 


7  > 


BCD  B  LINE  ON  BOARD 
BCD  IB  LINE  ON  BOARD 
BCD  32  LINE  ON  BOARD 


3      > 


9     > 


+T- 


ANY    SMALL 
St&NAL    DIODES 


BCD   64    LINE    OR  BOARD 
BCD    1 23   IlNE    ON   BOARD 
{NOT   USE 


Fig.  4.  Three  switch  method.  Note:  Remove  discriminator 
output  and  ground  from  the  connector.  *Any  selected  channel 
can  be  used. 
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the  switch  will  also  affect 
those  frequencies.  Refer  to 
the  frequency  chart  for  one 


Channel 
Number 


switch  operation  to  deter- 
mine the  resulting  frequency 
for  any  combination  of  the 


17  positions  of  the  selector 
switch  and  the  external  pro- 
gramming  switch. 


External 

2 


Switch 
3 


Position 

4 


5 


1 

2 
3 

4 

These  are  programmed  to  your  favorite  frequencies 

5 
6 

145.95 

145.965 

145.98 

145.995 

146.01 

146.025 

146,04 

146.055 

7 

146.07 

145.085 

146.10 

146.115 

146.13 

146,145 

146.16 

146.175 

8 

146.19 

1 46.205 

146.22 

146.235 

146.25 

146.265 

146.28 

146,295 

9 

146.31 

146.325 

146,34 

146.355 

146.37 

146.385 

146.40 

146.415 

10 

1 46,43 

146.445 

146.46 

1 46.475 

146.49 

146.505 

146.52 

146.535 

11 

146,55 

146.565 

146.58 

146.595 

146.61 

146.625 

146.64 

146.656 

t2 

146.67 

146.685 

146.70 

146.715 

146.73 

146.745 

146.76 

146.775 

13 

146.79 

146.305 

146.82 

146.835 

146.85 

146.865 

146.88 

146.895 

14 

146.91 

1 46.925 

146.94 

1 46.955 

146.97 

146.985 

147.00 

147,015 

15 

147.03 

147.045 

147,06 

147.075 

147,09 

147.105 

147.12 

147.135 

16 

147.15 

147.165 

147.18 

147.195 

14721 

147.225 

147.24 

147.255 

17 

147.27 

147.285 

147.30 

147.315 

147,33 

147.345 

147.36 

147.375 

18 

14739 

147.405 

147.42 

147.435 

147.45 

147.465 

147.48 

147.495 

19 

147,51 

147.525 

147,54 

147.555 

147.57 

147.585 

147.60 

147.615 

20 

147.63 

147.645 

147.66 

147.675 

147,69 

147.705 

147.72 

147,735 

21 

147.75 

147,765 

147,78 

147.795 

147.81 

147,825 

147.84 

147.855 

22 

147.87 

147.885 

147.90 

147.915 

147.93 

147.845 

147.96 

147.975 

23 

147.99 

Table  2.  Frequency  table  for  use  with  Icom  IC-22S  and  one  externa!  eight-position  BCD  switch. 


Channel 

"N" 

128 

Number 

Number 

20 

64 

21 

128 

X 

22 

192 

X 

64 


32 


16 


8 


1 


Table  3.  Matrix  board  programming  for  Icom  IC-22S  using  two  eight-position  BCD  switches. 


Two  Switch  Method 

The    two    switch    method 
requires    the    use    of    three 
channels  of  the  22  available 
and   isolation  diodes  to  pre- 
vent interaction  to  the  other 
channels.     Connect     three 
unused     adjacent     channels 
through  diodes  to  an  unused 
pin  on  the  accessory  sockei. 
Program    the   three   channels 
according  to  the  table  for  two 
switch     operation.     Connect 
the     1  -2-4-8- 1 6-32    common 
lines    on    the    matrix    board 
through  a  diode  (6  total)  to 
other    unused    pins    on    the 
accessory  socket.  Note  that  a 
total    of   seven    pins  are  re- 
quired    on     the     accessory 
socket     for     programming; 
therefore,    the   discriminator 
meter     wires     need     not    be 
disturbed.     The     other     19 
channels  can  be  programmed 
as  desired,  Wire  the  external 
switches    as    shown    to    the 
accessory  plug.  Resulting  fre- 
quencies   are    shown    in    the 
table  for   two  switch  opera- 
tion. 

Three  Switch  Method 

The  three  switch  method 
uses  only  one  position  of  the 
channels.  It  is  convenient, 
because     once     you     have 


BCD 

Chan.  20 

Chan.  21 

Chan.  22 

Sw. 

00 

145,35 

146,31 

147.27 

01 

145.365 

146.325 

147.285 

02 

145,38 

146.34 

147.30 

03 

145.395 

146.355 

147.315 

04 

145.41 

146,37 

147.33 

05 

145.425 

1 46.385 

147345 

06 

1  "t  ^  ,     ■     t 

146.40 

147,36 

07 

145455 

146.415 

147.375 

10 

145.47 

146.43 

147.39 

11 

145.485 

146.445 

1 47.405 

12 

1  *ty  ■  3v 

146.46 

147,42 

13 

145.515 

146.475 

147.435 

14 

145.53 

146.49 

147.45 

15 

145.545 

146.505 

147.465 

16 

145.56 

146.52 

147.48 

17 

145.575 

146.535 

147.495 

20 

145.69 

146.55 

147.61 

21 

145605 

146.565 

147.525 

22 

145.62 

146.58 

147.54 

23 

145.635 

146.595 

147.555 

24 

145.65 

146.61 

147.57 

25 

145665 

146.625 

147.585 

26 

145.68 

14664 

147.60 

27 

145.695 

146655 

147.615 

30 

145.71 

14667 

147,63 

31 

145.725 

146685 

147.645 

32 

145.74 

14670 

147.66 

33 

145.755 

146.715 

147.675 

34 

145.77 

146.73 

147.69 

35 

145,785 

146.745 

147.705 

36 

145.80 

146,76 

147.72 

37 

145.815 

146.775 

147.735 

40 

145.83 

146.79 

147.75 

41 

145.845 

146.805 

147.765 

42 

145.86 

146.82 

147.78 

43 

145.875 

146.835 

147.795 

44 

145.89 

146.85 

147.810 

45 

145  905 

146.865 

147.825 

46 

145.92 

146.88 

147.84 

47 

145.935 

1 46,895 

147,855 

50 

145.95 

146.91 

147,87 

51 

145.965 

146.925 

147.885 

52 

145.98 

146J94 

147,90 

53 

145.995 

146.955 

147.915 

54 

146.01 

146.97 

147,93 

55 

146.025 

146,985 

147.945 

56 

146.04 

147.00 

147.96 

57 

146.055 

147.015 

147.975 

60 

146.07 

147.03 

147.99 

61 

146.085 

147.045 

62 

146,10 

147,06 

63 

146,115 

147.075 

64 

146.13 

147.09 

65 

146.145 

147.105 

66 

146.16 

147.12 

67 

146.175 

147.135 

70 

146-19 

147.15 

71 

146.205 

147.165 

72 

146.22 

147.18 

73 

146.235 

147.195 

74 

146.25 

147.21 

75 

146.265 

147.225 

76 

146.28 

147.24 

77 

146.295 

147.255 

Table  4,  Frequency  table  for  use  with  Icom  IC-22S  and  two  external  eight-position  BCD  switches. 
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Sw. 

020 
021 
022 
023 

024 
025 
026 
027 
030 
031 
032 
033 
034 
035 
036 
037 

040 
041 
042 
043 
044 
045 
046 
047 
050 
051 
052 
053 
054 
055 
056 
057 
060 
061 
062 
063 
064 
065 
066 
067 

070 
071 
072 
073 

074 
075 
076 
077 

100 
101 
102 
103 
104 
105 
106 


Freq. 

144,63 

144.645 

144.66 

144,675 

144.69 

144.705 

144.72 

144.735 

144.75 

144765 

144.78 

144.795 

144.81 

144.825 

144.84 

144.855 

144.87 
144.885 

144,90 

144.915 

144.93 

144.945 

14495 

1 44375 

144.99 

145.005 

145.02 

145.035 

145,05 

145.065 

145,08 

145.095 

145,11 

145,125 

145.14 

145.155 

145.17 

145.185 

145.20 

145.215 

145.23 

145.245 
145.26 

145.275 

145,29 

145,305 

145.32 

145.335 

145.35 

145,365 

145.38 

145.395 

14541 

145,425 

145.44 


107 

110 
111 
112 
113 
114 
115 
116 
117 
120 
121 
122 
123 
124 
125 
126 
127 
130 
131 
132 
133 
134 
135 
136 
137 
140 
141 
142 
143 
144 
145 
146 
147 
150 
151 
152 
153 

154 
155 
156 

157 
160 
161 
162 
163 
164 
165 
166 
167 
170 
171 
172 
173 
174 
175 
176 
177 


145.455 

145.47 

145.485 

145.50 

145.515 

145.53 

145.545 

145.56 

145.575 

145.59 

145.605 

145.62 

145.635 

145.65 

145.665 

145.68 

145.695 

145.71 

145.725 

145.74 

145.755 

145.77 

145.785 

145.80 

145.815 

145.83 

145.845 

145.86 

145.875 

145.89 

145.905 

145-92 

145.935 

145.95 

145.965 

145.98 

145.995 

146.01 
146.025 

146.04 

146.055 

146.07 

146.085 

146.10 

146.115 

146.13 

146.145 

146.16 

146.175 

146.19 

146.205 

146.22 

146.235 

146.25 

146.265 

14628 

146.295 


200 
201 
202 
203 
204 
205 
206 
207 


146,31 

146.325 

146.34 

146,355 

14637 

146.385 

146.40 

146.415 


210 

146.43 

211 

146  445 

212 

146.46 

213 

146-475 

214 

146,49 

215 

146.505 

216 

146.52 

217 

146.535 

220 

146.55 

221 

146.565 

222 

146.58 

223 

146.595 

224 

146.61 

225 

146.625 

226 

146.64 

227 

146.655 

230 

14667 

231 

146.685 

232 

146.70 

233 

146.715 

234 

1 46.73 

235 

146.745 

236 

146.76 

237 

146.775 

240 
241 
242 
243 

244 

245 

246 

247 

250 

251 

252 

253 

254 

255 

256 

257 

260 

261 

262 

263 

264 

265 

266 

267 


146.79 

146.805 

146.82 

146835 

146.85 

146,865 

146.88 

146.895 

146.91 

146.925 

146.94 

146.955 

146.97 

146.985 

147.00 

147.015 

147.03 

147.045 

147,06 

147.075 

147.09 

147.105 

147.12 

147.135 


270 

271 

272 

273 

274 

275 

276 

277 

300 

301 

302 

303 

304 

305 

306 

307 

310 

311 

312 

313 

314 

315 

316 
317 

320 

321 

322 

323 

324 

325 

326 

327 

330 

331 

332 

333 

334 

335 

336 

337 

340 

341 

342 

343 

144 

345 
346 
347 
350 

351 

352 

353 

354 
355 
356 
357 
360 


147.15 

147.165 

147.18 

147.195 

147.21 

147.225 

147.24 

147.255 

147.27 

147.285 

147.30 

147.315 

147.33 

147.345 

147.36 

147.375 

147.39 

147.405 

147.42 

147,435 

147.45 

147,465 

147.48 

147.495 

147.51 

147.525 

147,54 

147,555 

147.57 

147.585 

147.60 

147.615 

147.63 

147.645 

147.66 

147.675 

147.69 

147.705 

147.72 

147.735 

147.75 

147.765 

147.78 

147.795 

147.810 

147.825 

147.84 

147.855 

147,87 

147.885 

147.90 

147.915 

147.93 

147.945 

147.96 

147.975 

147.99 


Table  5,  Frequency  table  for  use  with  /com  fC~22S 
switched  to  that  channel,  all      the  accessory  plug,)  Wire  the 


frequency  selection  is  done 
with  the  external  program* 
ming  switches  without  again 
touching  the  selector  switch. 
Connect  the  channel  that  you 
wish  to  use  for  external 
programming  (it  must  be  an 
unused  channel)  to  a  pin  on 
the  accessory  plug.  Connect 
the  BCD  common  lines 
through  diodes  (8  required) 
to  the  other  pins  on  the 
accessory  plug.  (Since  all  nine 
pins  are  used,  it  will  be  neces- 
sary to  remove  the  dis- 
criminator meter  wires  from 


external      programming 

switches  in  accordance  with 
the  circuit  for  three  switch 
operation.  The  other  21 
channels  can  now  be  pro- 
grammed as  desired.  The 
table  for  three  switch  opera- 
tion shows  the  switch  settings 
and  resulting  programmed 
frequencies, 

There  you  have  it. 
Remember  that  you  are 
selling  the  programmed 
frequencies  with  the  external 
switches,  and  you  must  stilt 
select    simplex   and   transmit 


and  three  external  eight-position  BCD  switches. 

600  kHz  up  or  receive  600  manufacturers.  (A  ten-posi- 
tion can  be  utilized,  but  the 
eighth  and  ninth  positions 
would  not  be  used  because  of 
the  octal  binary  program- 
ming.) One  closing  comment 
is  in  order,  Icom  has  designed 
the  rig  to  operate 
between  146  and  148  MHz. 
Although  the  phase  locked 
loop  in  every  IC-22S  with  this 
type  of  external  programming 
that  I  have  checked  will 
operate  fine  down  to  at  least 
145.35  Hz,  an  occasional  one 
may  not  lock  up  below  this 
frequency*  ■ 
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kHz  up  using  the 
selector  switch  (just  as  you 
must  do  with  all  other  chan- 
nels). 

Using  the  three  switch 
method,  I  have  been  able  to 
operate  simplex  on  every  15 
kHz  increment  from  147.99 
MHz  down  to  144.66  MHz. 
In  addition,  it  is  simple  to 
select  any  of  the  fifty-four 
600  kHz  split  repeater  fre- 
quencies and  operate  conven- 
tional or  reverse. 

The  switches  are  available 
as  catalog  items  from  several 


Gerald  J.  Hargetl 
Pine  fields  Farm 
Route  2,  Box  68  E 
McComh  MS  39645 


Try  the 
ID  VIP  Method 


--  surefire 
troubleshooting  technique 


Tihe  average  electronics 
buff,  after  a  short  while 
pursuing  his  hobby ,  accu- 
mulates a  variety  of  tube  and 
solid  state  equipment.  If  his 
interests  encompass  amateur 
radio,  citizens  band  radio  and 
microcomputers,  the  amount 
of  gathered  gear  grows  in 
quantity  and  complexity. 
Budgetary  considerations 
often  necessitate  acquiring 
used  equipment.  Dealings 
may  place  test  equipment, 
receivers,  transmitters  and 
such  in  one's  possession 
which  function  poorly  or  not 
at  all.  This  discussion  is 
presented  for  those  who 
would  like  to  attempt  repair- 
ing their  recalcitrant  equip- 
ment, but  lack  basic  trouble- 
shooting technique. 

Repair  of  faulty  electronic 
circuits  in  entertainment, 
communications,  test  and 
computing  equipment  is  a 
broad  area.  Technicians  who 
commercially  pursue  such 
employment  usually 
specialize  in  families  of  gear. 
The  television  tech  en- 
counters variations  on  basic 
television  circuitry.  Marine 
technicians  see  similar  designs 
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in  shipboard  electronics. 
Communications  equipment 
repairmen  and  digital  cir- 
cuitry troubleshooters  bring 
specialized  techniques  to 
solve  their  problem  machines. 
For  an  individual  to  attempt 
in  troubleshoot  a  wide 
vai  k'tv  -if  equipment,  particu- 
larly when  motivated  by  a 
hobby  interest,  is  a  chal- 
lenging and  rewarding 
experience. 

Some  sources  estimate  95 
percent  of  successful  elec- 
tronic equipment  repair  is 
diagnosis  of  the  problem.  The 
remaining  5  percent  repre- 
sents the  effort  to  replace 
defective  pans  or  circuit 
alignment  necessary  to 
restore  normal  operation. 
While  these  figures  may  be 
inaccurate  for  the  profes- 
sional who  may  instantly 
recognize  a  circuit  fault,  then 
spend  a  good  deal  of  time 
effecting  repair  because  of 
equipment  location  or  other 
logistics,  these  time  incre- 
ments should  be  realistic  for 
amateur  efforts.  Hobbyists 
attempting  their  own  repair 
jobs  have  one  advantage  over 
the  professional  -  time.  The 


commercial  technician  is 
selling  his  time.  He  finishes 
one  job  and  hurries  to  the 
next.  The  amateur  who  wants 
his  equipment  operating  well 
can  take  the  necessary  time 
to  achieve  this  goal. 

Any  troubleshooting  situa- 
tion should  first  be  ap- 
proached with  the  head, then 
the  hands.  Reasoning  from 
the  symptoms  indicated  to 
the  malfunction  involves  a 
logical  pursuit  through  the 
circuitry  toward  an  over- 
narrowing  objective,  This  pro- 
cedure is  used  successfully  by 
professionals.  With  practice, 
the  various  steps  become 
reflexive  and  swift. 

Fig.  1  illustrates  a  simple, 
effective  t  r  o  u  b  lesho  oti  n  g 
procedure.  Inspect,  diagnose, 
verify,  isolate,  and  pinpoint 
constitute  the  procedure  of 
investigation  for  the  defect. 
Mnemonically,  ID  VIP  may 
be  helpful  when  first  using 
this  method.  This  technique, 
as  others,  becomes  per- 
sonalized with  practice. 

Inspection  is  the  first  step 
in  the  repair  process.  Obvious 
defects  should  be  noted  and 
related     to     the    symptoms. 


Frayed  line  cord,  broken  con- 
nections, corrosion  on  switch- 
ing contacts,  overheated  or 
burned  resistors,  swollen 
electrolytic*,  lingering  odor 
of  overloaded  transformer 
windings,  vacuum  tubes  with 
the  tell-tale  whitish  clue  of 
envelope  leakage  are  typical 
items  a  carvlul  inspection 
may  discover* 

Diagnosis  of  the  symptoms 
follows  the  inspection.  It  is 
aided  by  the  inspection  as 
evident  faults  are  eliminated. 
Reasoning  from  the  effects 
observed  (symptoms)  to  the 
causes  is  a  complex  mental 
judgment*  Knowledge  of 
basic  electronics,  familiarity 
with  the  particular  circuit 
under  consideration,  aware- 
ness of  how  the  equipment 
functions  normally,  and  past 
experience  all  influence  the 
original  diagnosis. 

Analysis  of  the  problem  is 
aided  if  the  manual  on  the 
equipment  is  available.  Of 
particular  interest  for  begin- 
ning troubleshooters  is  the 
block  diagram.  This  drawing 
indicates  various  sections  of 
the  equipment,  signal  flow, 
i  n  tercon  ne  ctions  between 
sections,  and  other  useful 
data.  Logically  going  from 
effect  to  cause  will  localize 
the  malfunction  to  one  or 
more  sections  of  the  block 
drawing.  Consulting  the  sche- 
matic will  reveal  individual 
stages  within  the  suspected 
section  (s).  For  example,  the 
block  staling  audio  functions 
may  actually  contain  six  or 
more  individual  transistor 
stages  (transistors  and  related 
components). 

When  conclusions  are 
reached  as  to  probable  causes 
of  the  equipment  failure,  veri- 
fication of  these  judgments  is 
pursued.  Verification  involves 
the  next  two  steps,  isolation 
and  pinpointing,  in  the  repair 
technique  The  fault  is 
isolated  to  the  suspected 
section,  Next  it  is  narrowed 
to  a  stage  within  the  section. 
Finally,  steps  are  taken  to 
pinpoint  the  defective  part(s) 
which  caused  the  equipment 
failure.  As  verification  pro- 
cedures are  followed,  new 
diagnoses    may   evolve.    It  is 


not  uncommon  for  one's 
original  diagnosis  to  be  in- 
correct.  Testing  each 
diagnosis  will  eventually  lead 
to  the  fault  By  following 
confirmation  techniques, 
especially  when  several  inter- 
related sections  appear  at 
fault,  areas  of  the  equipment 
which  function  properly  are 
eliminated   from    the   search. 

Corroborating  the  diag- 
nosis practically  requires  the 
use  of  test  instruments  to 
extend  the  senses.  For 
realistic,  effective  trouble- 
shooting,  three  basic  test 
items  are  required:  volt  ohm- 
meter,  service  type  oscil- 
loscope, some  type  of  signal 
generator.  The  VOM 
preferred  because  of  its 
accuracy  and  portability  is 
the  transistorized  model 
(TVOM).  Its  high  input  resis- 
tance is  particularly  useful  in 
solid  state  servicing.  The 
scope  need  not  be  an  expen- 
sive laboratory  quality  instru- 
ment; a  3  inch  CRT  service 
type  scope  is  adequate.  For  a 
signal  generator,  any  type  of 
oscillated  signal  rich  in 
harmonics  which  will  provide 
sufficient  signal  amplitude  for 
the  scope  to  discern  is  suffi- 
cient. One  can  inexpensively 
be  fabricated  from  an  IC  and 
a  handful  of  parts  which  will 
provide  sine,  triangular,  and 
square  wave  outputs.  Lacking 
a  scope  is  an  impediment. 
However,  a  crude  signal  tracer 
in  such  a  situation  can  be 
some  type  of  high  impedance 
earphone,  This  substitute 
tracer's  use  is  limited  to  audio 
and  video  circuits  beyond  the 
detector  stage, 

The  symptoms  encoun- 
tered will  dictate  which 
instrument  approach  to  use 
when  verifying  the  diagnosis. 
If  the  fault  is  thought  to  be  in 
the  power  supply  section,  the 
VOM  can  normally  be  used  to 
track  down  the  culprit.  If 
signal  path  disturbance  is 
evidenced,  the  scope  can  be 
employed  to  quickly  isolate 
the  area(s)  of  fault.  Signal 
tracing  stages  within  the 
isolated  section  should 
narrow  the  investigation  to  a 
simple  circuit  area  in  the 
equipment.  At  this  point  the 


VOM  is  used  to  pinpoint 
defective  component(s).  Most 
stages  will  involve  less  than  a 
dozen  components,  so  it 
would  not  be  that  difficult  to 
check  each  part  in  the  stage. 
However,  voltage  and  resis- 
tance measurements  will 
generally  lead  to  the  in- 
dividual item  causing  the 
fault.  Isolation  procedures  are 
varied.  The  particular 
symptoms  encountered  will 
suggest  certain  approaches. 
Some  examples  using  the  ID 
VIP  system  may  prove 
helpful. 

Case  7.  Inoperative  receiver 
portion  of  ham  band  trans- 
ceiver;  prior  reports  of  poor 
quality  audio  on  transmit. 
Very  low  level  signal  now 
coming     from     speaker     on 

receive  mode  with  gains  open 
maximum.  Inspection  yields 
no  abnormalities.  Study  of 
the  block  diagram  in  the 
manual  indicates  an  audio 
section  common  to  both 
transmit/receive.  This  area 
diagnosed  as  the  trouble  spot, 
Schematic  print  reveals  four 
transistor  stages  in  this 
section.  Verifying  the 
diagnosis,  the  tech  first 
touches  center  contact  of 
audio  pot;  loud  signal  from 
the  speaker  absolves  the 
signal  path  between  this  point 
and  the  speaker  from  blame. 
Using  a  service  type  oscil- 
loscope, signals  are  traced 
from  the  audio  control 
backwards  toward  the 
detector  area.  (This  could  be 
reversed  to  go  from  detector 
toward  speaker;  personal 
preference  and  intuition 
influences  this  judgment.)  At 
the  second  stage,  a  signal  is 
found  on  the  base,  but 
nothing  at  the  collector. 
Diagnosis  confirmed;  Stage 
isolated.  TVOM  used  to 
check  for  bias  (.5  to  J  volt 
on  bipolar  transistors 
measured  between  emitter 
and  base).  Nothing.  Tran- 
sistor not  working.  Bias 
components  check  ok* 
Replacing  the  small  signal 
transistor  effects  a  cure. 
Transceiver  tests  bring  reports 
of  good  audio  on  transmit, 
normal  volume  and  quality 
levels    on    receive.    Evidently 


\  NSPECT  —  obvious  physical  damage  to  line  cord,  resistors,  corrosion, 

etc. 

D    IAGNOSE    —    manual,  block  diagram   schematic  print,  symptoms 

evidenced,  "effect  to  cause"  logic 

V  ERI  FY  —  use  of  test  instruments  to 

I  SO  LATE  —  narrow  fault  to  section,  then  to  stageis)  within  section 

P  INPOINT  —  check  components  within  stage  for  defects 

Fig,  h  ID  VIP  Technique* 


the  situation  developed 
gradually.  First  reports  of 
abnormal  audio  quality  on 
transmit  went  unheeded; 
slightly  distorted  receive 
audio  was  compensated  for 
by  the  operator's  ear.  When 
the  transistor  failed  com- 
pletely, drastically  affecting 
receiver  operation,  the  unit 
was  scheduled  for  service. 
Case  2.  Readout  of  digital 
frequency  counter  missing 
part  of  segment  display  on  all 
six  digits.  Small  circuit  board 
with  only  a  few  components 
showed  no  observed  evidence 
of  fault.  Study  of  schematic 
indicates  "B"  segment  not 
working  on  display.  Diagnosis 
is  either  the  IC  (7208), 
current  limiting  resistor  R3 
(470    Ohms),    or    display    is 

defective.  It  is  unlikely  that 
all  digits  are  defective  in  the 
same  area;  the  diagnosis 
centers  on  the  R3  resistor. 
Verifying  this  judgment  in- 
volves checking  the  resistor 
with  the  TVOM.  It  tests  inter- 
mittent —  make,  break  type 
of  fault.  Replacement  of  the 
resistor  restores  normal  oper- 
ation. The  ID  VIP  system  was 
modified  in  this  application. 
Since  few  components  form 
the  total  circuit,  isolation  is 
quickly  achieved.  In  dealing 
with  circuits  using  ICs,  the 
isolating  technique  is  to 
determine  operating  voltages, 
input/output  signals.  If  the 
voltages  are  correct  and  an 
input  signal  is  present  but 
no  output  signal,  replacement 
of  the  device  is  indicated  (it  is 
the  only  thing  between  these 
two  points). 

Case  3.  Service  type  oscil- 
loscope: trace  intermittently 
fades  and  disappears.  Careful 
inspection  of  the  circuit 
board,  CRT  connections, 
controls,  etc.,  yields  no  clues. 
Block  drawing  in  the  manual 
narrows  this  fault  to  some- 
thing upsetting  the  dc 
voltages  on   the  cathode  ray 


tube.  This  diagnosis  verified 
by  using  the  voltage  cal louts 
in  the  schematic  as  com- 
parison against  actual 
readings  taken  with  the 
TVOM  at  the  CRT  socket,  All 
voltages  within  tolerance. 
New  diagnosis  formed  that 
CRT  is  defective.  No  tester 
available,  so  with  some 
misgivings,  a  new  CRT 
ordered.  (Putting  money 
where  judgment  is!)  Later 
installing  the  new  tube 
restores  normal  operation. 

Each  troubleshooting 
situation  demands  a  little 
different  approach  based  on 
the  same  reasoning  process. 
Familiarity  with  test  instru- 
ments bolsters  faith  in 
findings  as  signal  tracing  tech- 
niques quickly  isolate.  A 
growing  knowledge  of  how 
components  behave  will  aid 
judgments  when  pinpointing 
faulty  parts.  Ohm's  law  is 
constantly  at  work  in  circuits 
offering  clues  to  normal  or 
abnormal  operation.  Use  of 
some  type  of  signal  injector 
becomes  a  necessity  when 
tracing  from  detector  stages 
towards  the  rf  circuits  in 
receivers.  In  these  areas, 
signals  get  progressively 
smaller  and  harder  to  detect 
on  a  scope,  A  good  amplitude 
signal  produced  by  the  signal 
oscillator  will  not  only  be 
more  easily  viewed,  but  also 
will  often  force  itself  through 
defective  stages.  The 
decreasing  gain  will  indicate  a 
poorly  functioning  circuit. 
Rapid  isolation  in  a  dead  or 
weak  symptom  concentrates 
on  checking  for  any  type  of 
signal  getting  from  stage  to 
stage.  The  quality  of  signal 
can  be  considered  later.  The 
point  at  which  the  signal  is 
lost  is  a  good  area  of  further 
investigation  for  faulty 
components. 

Components 

Any    component    in   elec- 
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ironic  gear  is  subject  to 
failure.  Fortunately!  soft 
areas  have  been  observed. 
Occasional  lapses  \n  quality 
control  will  turn  out 
quantities  of  resistors, 
capacitors,  ICs,  etc.,  which 
exhibit  definite  weaknesses. 
These  parts  often  show  up  in 
certain  serials  of  commercial 
equipment.  For  example,  TV 
chassis  runs  may  use  some  of 
these  parts.  Professiunal  techs 
after  "ID  VIPing"  a  few  such 
sets  will  remember  these  cases 
and  do  speedy  repairs  when 
similar  models  show  up  for 
service. 

Small  wattage  resistors 
usually  do  not  fail  or  change 
value  unless  some  trauma 
(shorted  bypass  capacitor  or 
solid  state  device)  pur- 
undesigned  pressure  on  them. 
Larger  wattage  resistors  are 
always  subject  to  current 
si ress  and  may  change  value 
or  open, 

Electrolytic  capacitors  are 
a  problem  area.  Large  value 
electrolytic*  commonly 
found  in  power  supplies  may 


develop  high   power  factors, 

leakage,    and    general    deter- 
ioration. Inspection  will  often 

uncover  gross  leakage.  Over- 
heating occurring  in  elec- 
trolytics is  always  a  clue 
suggesting  replacement.  The 
smaller  electrolytic  capacitors 
associated  with  solid  state 
circuits  can  cause  trouble- 
shooting headaches.  Careful 
evaluation  of  ohmmeter 
readings  will  evaluate  the 
condition  of  these  parts. 
Small  value  capacitors  often 
used  in  bypass  applications 
can  be  checked  with  a  scope 
to  see  if  they  are  doing  their 
bypassing  job.  Signals  found 
where  they  should  be  shunted 
to  ground  indicate  a  capacitor 
fault.  Likewise,  coupling 
capacitors  can  also  be  tested. 
Inductances  respond  to 
conventional  testing  methods. 
Ohmmeter  readings  are  not 
helpful  in  problems  with 
small  coils  having  part(s)  of 
their  windings  shorted.  There 
is  a  method  of  testing  such 
devices  with  a  scope  by 
observing  the  damped  oscil- 


1,  Work  carefully  and  slowly  on  crowded  circuit  boards. 

2-  Don't  hesitate  to  "lift"  a  component  for  testing.  Time  spent 
worrying  about  doing  it  can  be  used  to  do  it  and  arrive  at  a  definite 
judgment  on  its  condition* 

3-  Work  one  component  at  a  time.  Do  a  neat,  thorough  soldering  job- 

4.  Multiple  detects  are  rare.  Should  several  symptoms  be  encountered, 
particularly  if  some  are  '* weird***  check  power  supply  performance 
carefully, 

5.  Unless  exact  replacement  devices  are  used  in  some  circuits,  notably 
oscillator  applications,  some  "alignment"  of  coils  or  capacitors  may  be 
required  to  re-establish  proper  operation. 

6.  Peaking  "if1  and  "rf"  adjustments  should  never  be  attempted 
without  proper  equipment.  FM  audio  circuits  may  be  accurately 
"touched-up"  by  "ear";  however,  casual  adjustments  to  i-f/rf  circuits 
do  more  harm  than  good. 

7.  Be  aware  of  lethal  voltages  present  in  some  types  of  equipment. 
Safety  practices  such  as  using  isolation  transformers,  discharging  filter 
capacitors,  wearing  protective  gear  when  handling  cathode  ray  tubes 
and  such  should  be  followed 

Fig.  2.  Helpful  Hints. 


lations  when  a  sawtooth 
signal  is  applied.  This 
advanced  technique  and 
others  are  material  for  a 
future  article. 

Thus,  for  the  hobbyist  to 
troubleshoot  a  wide  variety 
of  his  equipment  is  a  chal- 
lenge. Armed  with  basic  test 
instruments,  an  organized 
troubleshooting  plan  and 
some  technical  information 
(at  least  a  schematic)  on  the 
faulty    gear,   success  can   be 


expected,  especially  if  the 
virtue     of     perseverance 

present.  ID  VIP  approach  is 
one  method  of  making  a 
complex  electronic  assembly 
manageable,  Information 
supplied  by  the  symptoms, 
by  the  properly  operating 
circuits,  and  by  knowledge  of 
electronics  narrows  the  area 
of  investigation  to  a  specific 
point  with  only  a  few  parts 
involved.  Proficiency  is 
gained  with  experience.  ■ 
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The  "ULTIMATE"  in  CW  Reception! 


ACTUAL  SIZE 

3  V  WIDE 
2  I  fl  "HIGH 
4  3  e*' DEEP 


COPY  ONE 


A 


$89.95 


[Introductory  Offer] 


COPY  ONE  IS  NOT  A  FILTER!  This  station  accessory  is  a  must  for  the  discriminating 
amateur  who  operates  CW,  whether  he  is  an  avid  CW  op  or  one  who  engages  in  CW 
for  profficiency,  The  CW  signal  is  processed  (not  filtered)  in  a  manner  which  allows 
true  ULTIMATE  STATION  REJECTION,  a  mode  which  has  been  previously 
unavailable.  The  circuitry*  is  totally  unique  (patent  pending], a  must  for  emergency 
CW  operations-  If  you  haven't  had  the  opportunity  to  operate  a  COPY  ONE,  ORDER 
YOURS  TODAY! 

COPY  ONE  CW  PROCESSOR  SPECIFICATIONS  &  FEATURES: 

■  Discriminates  signals  in  80  to  100  cycle  increments 

■  Full  break-in  CW  operation 

■  Includes  115  volt  AC  power  supply  or  may  be 
battery  operated 

■  Built  in  cold  practice  oscillator 

■  LED  lock-up  controls  front  panel  mounted 


I  Ultimate  station  rejection  (almost  unbelievable  but  true!) 
I  Pitch  Mt  volume  independent  of  receiver  or  transceiver 
I  Full  quieting  (ie,  no  background  noise)  without  squelch 
ICOPYONE  is  not  a  filter  there  is  absolutely  no  ringing  or 
background  noise 

I  Plugs  into  transceiver  or  receiver/transmitter  combo 
without  modification 


ORDER  YOURS  TODAY  ! 

send  $89.95  by  check 
or  money  order  to: 

31 35  North  Coie  Road   Boise,  Idaho  83704    [208]  377-1 562 


COPY  ONE 


- 


COPY  ONI  i*  a  registered 
trademark  -  all  design,  t search 
and  development,  patent  rights 
and  trademark?  were  developed 
bv  and  for  ibe  laboratories  of 
LogrtrOftlCl,  J135  N  Cote  Rd 
Boise,  Idaho,  6J7fM  .   -  * 
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Fig.  J.  Note:  Tap  L 1  every  several  turns. 


Build  A  Deluxe  QRP  Transmatch 


-  -  make  every  milliwatt  count 


I  have  found  that  QRP  has 
many  advantages.  High 
voltage  components  are  un~ 
necessary,  bringing  the  cost 
of  components  down  to  a 
reasonable  range. 

Because  of  my  low  budget 
and  the  low  cost  of  the 
Argonaut  509,  it  was  love  at 


first  sight.  The  Argonaut  has 
many  advantages.  At  present 
I  have  no  plans  to  use  a 
linear,  so  [  have  no  worries 
about  an  antenna  switch  or  a 
tuner. 

Fig.  1  shows  a  complete 
schematic  of  the  circuit.  The 
tuner  can  be  switched  in  or 
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^53 


ROOM   FOR 
CALfflRATOR 


out  of  the  circuit.  At  position 

11  of  the  switch,  I  have  pro- 
vided a  50  Ohm  dummy  load. 
This  can  be  left  out,  if  not 
needed.  If  used,  it  should  be 
capable  of  handling  your 
transmitter's  output.  Position 

12  is  left  unused  on  my 
setup,  to  provide  the  option 
of  a  100  kHz  calibrator. 

The  tuner  circuit  was 
taken  from  the  Radio  Ama- 
teur's Handbook. 

L1  could  be  a  roller 
inductor,  but  that  would 
drive  up  the  cost  of  the 
circuit.  The  tuner  works  well 
on  80-10  meters. 


Fig.  2  shows  the  layout  of 
my  circuit.  Extra  room  was 
provided  for  the  calibrator 
option. 

For  compactness,  1  used 
miniature  365  pF  variables. 
C1-C2  could  be  a  gang  tuned 
capacitor,  but  that  would 
cost  more  and  take  up  more 
space. 

The  phono  plugs  should  be 
the  shielded  type,  to  prevent 
unwanted  radiation. 

The  cost  of  the  unit 
should  be  16  or  17  dollars, 
depending  on  the  cost  of  the 
case  and  what  options  are 
used.  ■ 
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Parts  List 

365  pF  variable  capacitors  (Radio  Shack 

272-1341  or  equivalent) 

B  &  W  301 2 

1  pole,  12  position  {Radio  Shack  275-1335) 

DPDT  (Radio  Shack  275-1546) 

Single  hole  phono  jack  (Radio  Shack 

274-346) 
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Parts  List 

AFSK  keyer  board 

R1 

1  k  trfmpot 

R2 

1.2k 

R3 

1,2k 

R4 

1,2k 

B5 

6.8k  SI 

R6) 

560  n 

R7  \ 

4  pa 

1 800  n 

RS( 

^    Lf  w  ■ 

330  fi, 

R9 ) 

330  12 

CI 

.05  mF 

C2  } 
C3  f 

4  ea. 

33  pF 
56  pF 

Crystals 

Y1 

2295  kHz 

Y2 

2975  kHz 

Y3 

2225  kHz 

Y4 

2125  kHz 

IC1 

7400 

IC2 

7400 

IC3 

7400 

IC4 

7400 

IC5 

74151 

IC6 

7490 

IC7 

7490 

JC8 

7490 

Q1 

SK3020  RCA  or 
similar  NPN 

All    resistors 

are   Y±  Watt,  except 

R1,  3 

vertical  mount  circuit  board 

pot. 

BTTY  ID  board 

R1 

5^1 0k  pot* 

R2 

1  meg  %  W 

R3 

100k  Ohm  Y*\N 

R4 

1  meg  %  W 

C1 

.01  rnF 

C2 

150-200  mF 

C3,4, 

5 

.01  mF  (bypass 
cap) 

D1 

1N914  or  almost 
arty  diode 

U1 

7408  quad  two- 
input  AND 

U2 

7493  counter 

U3 

8223  256-bit 
ROM 

U4 

7493  counter 

U5 

74151  mult. 

U6,  7 

555  timer 

US 

7430  8-input 
NAND  gate 

*circu 

it  board  pot,  upright  type;  a 

5  or  1 0k  pot 

can  be  used  with  R2, 

tions  already  have  a  loop,  so 
be  sure  to  check  this  prosr 
pect. 

My  next  step  was  to  con- 
struct an  AFSK  keyer  and 
assemble  an  FM  transmitter. 
The  star  of  this  weather  sta- 
tion system  is  the  AFSK 
keyer  that  I  developed.  The 
keyer,  of  course,  is  not 
limited  to  this  system  and  can 
be  used  in  place  of  the  many 
far  less  accurate  keyers  now 
in  general  use. 

Anyone  who  operates 
amateur  RTTY  is  aware  of 
the  inaccurate  shift  of  some 


Photo  Aw  Scope  patterns,  A  (bottom)  —  sine  wave  output  from  low  pass  filter  board,  B  (top)  — 
square  wave  output  from  AFSK  keyer,  Patterns  are  displayed  on  a  Tektronix  545-B  dual  trace 
scope. 


PIN 

AUDIO 
OUTPUT 
0-4V   PP 
SQUARE 
WAVE 

TO 

f  ILTER 

BOARD 


TO    RTTY    KEYBOARD    CIRCUIT 
OR   TO    PIN    5    ON    ID    BOARD 
(TAKE     LOW     FOR     SPACE) 


Fig.  3.  A  FSK  keyer  schematic. 


keyers.     It's    time    that    we      art.     AFSKs    with     plus    or      tete,    A    TTL    AFSK    keyer 
move  up  to  the  state  of  the      minus  25  Hz  tones  are  obso-     system    is    simply    the    least 
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expensive  way  to  achieve 
highly  accurate  RTTY  tones* 
The  best  accuracy  comes 
from  crystal  control,  and  this 


AFSK  keyer  utilizes  2  MHz 
crystals  to  assure  high  pre- 
cision. You  will  be  pleasantly 
surprised  at  how  inexpensive 


Fig.  4(a).  AFSK  keyer  board. 


this  keyer  is  when  you  begin 
to  add  up  the  costs.  The 
divide-by-tcn  7490  chips  have 
been  advertised  as  low  as 
45tf  each;  the  7400s,  for  16tf 
each;  the  multiplexer,  for 
79V;  and  the  crystals,  your 
biggest  expense,  will  run 
between  $3.00  and  $4.50 
each,  The  total  cost  will  be  in 
the  neighborhood  of  $25-00 
for  an  AFSK  keyer,  with  an 
850  Hz  shift,  a  170  Hz  shift, 
and  a  narrow  shift  CW  ID, 
with  plus  or  minus  1  Hz 
frequency  tolerance  that 
requires  no  calibration.  Not 
bad,  huh? 

The  heart  of  the  AFSK 
keyer  is  the  crystal  oscillator. 
I  chose  a  7400  quad  NAND 
gate  crystal  oscillator  for  its 
simplicity  and  because  it 
worked  the  first  time  I  built 
one.  The  circuit  requires  only 
three  gates,  but  I  used  the 
fourth  gate  as  a  buffer;  I  have 
forgotten  where  I  got  this 
circuit,  but  there  are  many 
similar  circuits  in  use.  (jan 
Crystals  lists  a  couple  in  their 
oscillator  data  sheet,  which 
tells   you    to   order   AT  cut 


crystals  with  a  32  pF  load  for 
these  types  oT  oscillators.) 
This  circuit  will  work  with 
almost  any  HC-6/U  crystal, 
and  on-frequency  adjustment 
can  be  made,  if  necessary,  by 
choosing  a  higher  or  lower 
value  for  C2.  Although  only 
two  oscillators  are  needed  for 
the  weather  station,  I  have 
laid  out  four  crystal  circuits 
—  one  for  mark,  one  for  850 
Hz  shift,  one  for  170  Hz 
shift,  and  one  for  narrow 
shift  CW  ID.  The  output  of 
each  of  these  oscillators  (pin 
6)  is  connected  to  one  of  four 
inputs  of  the  74151  multi- 
plexer. With  all  select  inputs 
high  (2-8  to  5  V),  the  mark 
oscillator  frequency  will 
appear  at  the  multiplexer's 
output.  When  select  input  B 
is  taken  low  (0  to  .8  volts), 
the  multiplexer  will  switch  its 
output  from  the  mark  fre- 
quency to  the  selected  space 
frequency ,  in  this  case  2975 
kHz.  Note:  If  A  and  B  are 
taken  low,  no  signal  appears 
at  the  multiplexer  output  be- 
cause an  unused  input  will  be 
selected.  The  output  of  the 
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Fig.  4(h),  Component  layout,  A  FSK  keyer  board. 
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05^F 


Fig,  5.  A  pair  of  the  oscillator  circuits  from  the  A  FSK  keyer 
board  (exploded  view  from  component  side  of  board), 


multiplexer  (pin  5)  is  con- 
nected to  the  divide-by-1000 
dividing  chain.  The  2125  kHz 
signal  at  the  dividing  chain 
input  will  appear  as  2125  Hz 
at  pin  twelve  of  the  last  7490, 
A  note  here  will  explain  why 
calibration  is  not  required. 
The  2125  kHz  crystal  with  its 
extreme  tolerance  of  ,005% 
would  produce  a  frequency 
of  2125.106  kHz  which, 
when  divided  by  1000,  would 
net  out  to  2125,1  Hz.  Even  if 
the  oscillator  was  one  kHz  off 
frequency,  the  output  would 
only  be  one  Hz  off.  The 
output  from  the  last  7490  is 
buffered  by  Ql,  and  a  vari- 
able signal  level  of  0  to  4 
volts  peak-to-peak  is  obtained 
from  R1 .  This  output  is  a 
square  wave  and  must  be 
filtered  to  produce  a  pure 
sine  wave,  especially  if  used 
to  AFSK  modulate  an  SSB 
exciter. 

In  order  to  filter  the 
square  wave  from  the  AFSK 
board,  a  low  pass  filter  is 
used,  A  circuit  I  found  in  a 
Ham  Radio  article  by  OD5CG 
does  a  fine  job  of  removing 
the  third  and  fifth  harmonic, 
leaving  a  pure  sine1.  (See 
scope  patterns  A  and  B  In 
Photo  A.)  As  can  be  seen 
from  the  schematic,  this  filter 
requires  minimum  tuning 
(tune  by  selecting  the  proper 
value  for  C1,  2,  3,  4)  and 
contains  only  eight  compo- 
nents. The  cutoff  frequency, 
with  the  components  shown, 
is  about  5000  Hz,  or  about 
1400  Hz  below  the  third  har- 
monic   of    the    lowest    fre- 


quency used  (21 25  x  3  = 
6375  Hz).  If  lower  tones  for 
mark/space  are  considered, 
the  ,05  mF  capacitors  should 
be  changed  so  that  the  cutoff 
frequency  is  lower  than  the 
third  harmonic  of  the  lowest 
frequency.  For  example,  use 
a  ,1  mF  capacitor  for  a  cut- 
off frequency  of  approx- 
imately 3500  Hz,  so  that  the 
third  harmonic  of  1275  Hz 
(3825  Hz)  is  above  the  cut- 
off. 

The  output  from  the  tow 
pass  filter  is  adjusted  by  R1, 
located  on  the  AFSK  board, 
to  a  signal  level  necessary  to 
drive  whatever  transmitter  is 
used.  For  the  GE  Progress 
Line  that  I  used,  I  adjusted 
the  output  for  one  volt  p-p  as 
suggested  by  the  manual  and 
inserted  the  signal  at  the  mike 
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Fig.  6.  Low  pass  filter  schematic  (by  Frank  Regier  QD5CG). 


input.  (A  dynamic  mike  Input 
will  require  far  less  signal.) 
Deviation  was  adjusted  to  5 
kHz  by  the  deviation  control, 
and  ail  other  transmitter  ad- 
justments were  made  in  ac- 
cordance with  the  manual. 
The  only  modification  I  made 
to  the  GE  transmitter  was  to 
form  the  antenna  relay 
bracket  so  that  the  armature 
would  remain  closed.  I  used  a 
mobile  strip  and,  therefore, 
had  to  build  a  power  supply, 
keeping  in  mind  that  it  was  to 
be  keyed  continuously,  24 
hours  a  day. 

I  got  the  idea  of  using  a 
PROM  from  an  article  by 
W6LLO,  but,  unlike  his  de- 
sign, my  circuit  will  auto- 
matically start  and  stop  itself, 


*■*  l  i 


and  ID  in  teletype  instead  of 
CW2,  As  usual,  I  laid  the 
circuit  out  with  22-pin  edge 
connectors,  for  serviceability. 
The  circuit  uses  a  555  mini* 
DIP  timer  (the  RTTY  pulse 
generator)  for  clocking  the 
7493s  that  address  the 
memory  at  a  teletype  speed 
(for  example,  18  ms  pulses, 
negative-going  to  negative- 
going^  for  75  wpm).  Another 
555  IC  is  used  for  a  start/ 
reset  timer,  which  is  allowed 
to  time  out  when  a  steady 
mark  for  approximately  20 
seconds  is  present  on  the 
loop.  When  this  timer  times 
out,  its  output  will  go  low  (0 
to  .8  votts)  and  allow  the 
7493s  to  address  memory  at 
the  rate  of  the  clock  pulses. 


F    '    *t 


Photo  B,  The  three  circuit  boards  used  in  creating  the  AFSK  tones  and  ID,  Left  -AFSK  keyer; 
middle  —  filter  board;  right  -  ID  board. 
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Fig.  7(a).  Low  pass  filter  board. 
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Fig,  7(b).  Component  layout,  tow  pass  filter  board. 


This  tinier  will  remain  in  its 
timed  out  stale  until  it  re- 
ceives a  pulse  to  reset  it.  This 
reset  pulse  will  come  from 
either  the  7430  eight-input 
NAND  gate  that  signals  the 
end  of  memory  or  from  any 
space  from  the  landltne  tele- 
type loop.  In  other  words,  a 
steady  mark  of  20  seconds  or 
longer  will  start  the  ID,  which 


will  repeat  itself  every  20 
seconds  until  a  space  comes 
over  the  loop.  Even  if  the  ID 
is  partially  into  its  cycle,  a 
space  will  reset  the  address 
ICs  to  zero.  Note:  The  zero 
position  of  the  8223  memory 
chip  should  be  a  mark. 

Instead  of  programming 
the  memory  chip  for  a  CW 
ID,  I  wanted  to  print  the  ID 


\ 


Photo  C  Top  view  of  completed  transmitter,  showing  Progress 
Line  50  MHz  strip  at  left,  power  supply  at  center,  and  AFSK 
keying  boards  on  the  right.  Empty  space  in  front  of  the  boards 
houses  the  blower,  which  is  mounted  on  the  top  cover. 


in  teletype,  mainly  because 
CW  ID  is  not  required  on  the 
MARS  frequency.  By  simply 
clocking  the  address  ICs  at 
the  rate  of. a  teletype  pulse 
and  programming  the  entire 
RTTY  character  into 
memory,  we  have  a  nifty  mes- 
sage generator,  If  we  divide 
the  256-bit  memory  into 
eight-bit  words,  we  can  write 
32  words  into  the  8223  chip. 
The     breakdown    of    the 


eight-bit  word  is:  bit  I,  a 
space,  the  beginning  of  every 
RTTY  character;  bits  2 
through  6,  a  mark/space  com- 
bi  nation  determining  the 
RTTY  character  or  function; 
bits  7  and  8,  the  stop  pulse,  a 
mark  required  to  be  at  least 
one  and  one  half  times  the 
length  of  a  RTTY  pulse. 

The  outputs  of  the  8223 
are  at  a  low  state  when  pur- 
chased, so  I  used  mark  as  low, 


Photo  D.   Top  view  showing  transmitter,  power  supply ;  and 
circuit  boards.  Note:  AFSK  board  (outside)  is  a  prototype. 
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Sample  copy. 


since  there  are  more  marks 
than  spaces.  The  first  step  in 
programming  is  to  make  a 
chart,  such  as  the  one  in  Fig. 
I,  Next,  fill  in  the  characters 
/ou  want  in  the  spaces  pro- 


vided. Consulting  the  RTTY 
character  chart  (Fig.  2),  fill  in 
the  appropriate  mark/space 
combination.  Then,  following 
programming  instructions, 
simply  program  the  spaces  by 


writing  a  logical  "1"  for  the 
spaces.  This  data  is  from  the 
Signetics  Digital- Linear-MOS 
Data  Book. 3 

Proceed  as  follows: 
1 .  Ground  pins  8  and  1 5,  and 


remove  Vcc  from  pin  16. 
Remove  any  load  from  the 
outputs. 

2.  Address  the  bit  to  be  pro- 
grammed by  applying  a 
logical    "1"    (5    volts)    or   a 


PtN   21 


4 


NAND    GATE 


OUTPUT 


5V 


MARK  (2.8-5V1 


SPACE  iO-  evi 


HIGH    ON    MARK 


MARK. 


SPACE. 


HIGH    FOR     MARK 
LOW    FOR    SPACE 


ISO 

p»n  ai  ii    l —      ^TTV-rTrT* 

FROM   RTTY    LOOP    > ML-LSJ      TTr— J^rf—^ 

^ I         Ul 

FROM    BOARD    JUMPER  \ 
RTTY    ID  ^ 


HIGH    WHEN    MEMORY 
AT    2LER0   (MARKING) 


OUTPUT     TO 
AFSK     tCEYER 
SOARO-EiTHEfl 

PlW    10    OR     It 


yps.^3        ^y^^^         ^p  k,3 


C3+C4+C5    ARE    BY    PASS 
CAPACITORS  -  .OifiF 


COMPLEMENTARY 
OUTPUTS 


TO    7*06  *■ 

GATE    B 

&Y    BOARD     JUMPER 


I 


Fig.  8r  RTTY  ID  schematic.   *  Ad  just  Rl   for  a  pulse  width  of  7  7  ms  for  60  wpm,  18  ms  for  75  wpmy  22  ms  for  100  wpm 
(neg.-going  to  neg.-going).  **R2  is  used  to  extend  range  of  Rl  for  easier  adjustment  of  pulse  width. 
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"(T  (0  -  A  volts}  at 
the  address  lines:  AQ,  Al,  A  2, 
A3,  A4. 

3,  Apply  12.5  volts  ±  .5  volts 
to  the  output,  to  be  pro- 
grammed through  a  390  Ohm 
resistor.  Then  apply  123 
volts  to  Vcc  (pin  16)  for  1.0 
ms. 

4,  Remove  the  12.5  volts 
from  the  output  Check  the 
output  by  placing  5  volts 
through  a  Ik  resistor  at  the 


output,  and  place  5  volts  at 
Vcc.  There  should  be  5  volts 
at  the  output.  If  5  voits  are 
not  present,  repeat* 
5.  Repeat  steps  2,  3,  and  4 
for  each  output  to  be  pro- 
grammed. 

These  chips  are  also  avail- 
able preprogrammed.  If  this  is 
your  choice,  I  recommend 
filling  out  the  chart  that  ac- 
companies this  article  and, 
then,   transferring   the  infor- 


6 


*(2VttC 
4 


STEP   HO    *        f    1 
PROGRAM-  »*sl 


:390ft 


(2  5  vOC 


:-:_£CT 

TO  33 


STEP  1*0.  *, 

APPLT   LZ5V 

to  output 

SELECTED 

STEP  *0   5; 

TEST    FOR 


Address  notes 

(addressed  psition  is  at  31} 

A0=  1 

A1  =2 

A2«4 

A3  =  8 

A4=  16 


Example 
(address  bit  #27) 


S1  =  1 
S2=1 
S3  =  0 
S4=l 
S5  =  1 


(1) 

(21 
(  ) 
(8} 
(161 

"(27T 


(4| 


mation  to  the  supplier's  order 
blank. 

Since  there  arc  a  variety  of 
keying  methods  to  choose 
from,  I  will  leave  that  part  of 
the  project  up  to  you  —  you 
know  what  you  have  to  work 
with.  I  do  recommend  that 
you  familiarize  yourself  with 


interfacing  circuits,  such  as 
these  I  have  obtained  from 
F  ai  re  h  i  I  d  Semiconductor's 
777.  Applications  Handbook. 
You  also  should  investigate 
the  optoisolating  circuits  that 
are  available,  if  isolation 
of  high  voltage  (100  plus) 
circuits  from  low  voltage  (5 


Fig.  5.  RTTY  ID  programming  (from  Signet  ics). 


Fig.  10(a).  RTTY  ID  board. 
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Fig,  10(b).  Component  layout,  RTTY  fD  board. 
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Fig,  I  I.  Interfacing)  transistors  driving  TTL  (from  Fairchitd), 
Right-hand  example  includes  RC  filter  to  suppress  noise, 


volts)  circuits  is  desired. 

My  station  has  been  on  the 
air  for  the  last  year  and  a 
half,  and  I  have  not  had  any 


failures  with  the  TTL  circuits. 
However,  I  have  had  consider* 
able  problems  keeping  the 
6146s    in    the    GE    Progress 


strip  from  burning  out 
screens.  Special  care,  in- 
cluding cooling  and  proper 
tune-up,  is  needed  for  any 
transmitter  keyed  24  hours  a 
day,  I  am  currently  working 
on  a  solid  state  version  to 
replace  the  GE  tube  trans- 
mitter. 

In  conclusion,  I  would  like 
to  thank  Bob  Ghormley 
WA0UVX,  for  his  inspiration, 
and  my  wife,  Linda 
WA4UIM,  for  her  perspira- 
tion, in  helping  me  get  this 
article  together.  ■ 
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Amateur  radio  has  given 
us  much  to  be  thankful 

for  and  many  good  friends. 
But  a  certain  segment  of  the 
hobby  has  really  "turned  me 
off"  during  the  past  year. 
Much  of  what  I  dislike  about 
amateur  radio  can  be  found 
on  2  meters  and  75  meters. 
Let  me  give  you  a  few  exam- 
ples: 

How  about  some  of  the 
local   repeater  organizations? 

It  seems  to  me  that  some 
of  these  groups  have  evolved 
into  what  is  almost  a  political 
"machine."  Among  some  of 
these  groups  there  is  constant 
"infighting11  for  more  clout  En 
the  group?  attempts  at 
"one  upmanship'1  through 
personal  attacks  on  other 
amateurs,  and  a  general  dis- 
regard for  the  opinions  of 
those  who  make  the  repeater 
groups  viable  —  the  general 
membership*  Accusations  are 
made  against  various  groups 
and  individuals  without  re- 
gard to  the  personal  feelings 
and  character  of  the  individ- 
uals involved. 

Another  disheartening  part 
in  all  of  this  is  that  there  is 
such  a  small  minority  of  these 
same  amateurs  who  are  will- 
ing to  assist  other  amateurs 
and  n  on -amateurs  when  it  is 
needed.  It  is  almost  universal- 
ly true  that  the  loudest  voices 
heard  in  various  "political1 
maneuvers  or  in  the  "down- 
talking"  of  another's  view- 
point or  character  fall  silent 
when  there  is  a  call  for  help. 
Surely  this  is  the  antithesis  of 
what  the  amateur  spirit 
should  be. 


Michael  Kelleher  WA6HDK 
10002  E!  Nopal 
San  tee  CA  92071 


Guilty  1 


? 


Or  Not  Guilty^ 


? 


-  -  an  indictment  of  some  2m 

and  75m  ops 


How  often  have  you  heard 
an  amateur  make  disparaging 
comments  about  CBers,  using 

trite  phrases  that  weVe  all 
heard?  How  many  of  these 
same  amateurs  have  really 
ever  been  of  assistance  to 
another  when  it  was  needed? 
Are  we  as  willing  to  trouble 
ourselves  to  help  another  as 
so  many  of  the  CBers  are?  We 
tend  to  be  great  talkers  -  but 
are  we  doers? 

And  what  about  attracting 
new  amateur  radio  operators? 
How  can  this  be  effectively 
done  when  so  many  of  the 
experienced  amateurs  spend 
so  much  of  the  time  settling 
personal  vendettas  and  listen- 


ing to  their  own  voices? 

So  much  of  what  we  say 
on  the  radio  is  heard  by  so 
many     people  including 

non-amateurs  —  and  the  type 
of  behavior  that  is  most 
remembered  is  the  type  so 
often  found  on  portions  of 
the  75  meter  and  2  meter 
bands.  It  is  a  sad  commentary 
on  the  amateur  service. 

We  are  involved  in  both  a 
hobby  and  a  service.  We  are 
not  involved  in  amateur  radio 
to  bludgeon  other  individuals 
with  our  personal  gripes, 
interpret  regulations  and 
bylaws  to  suit  our  personal 
needs,  throw  ourselves  into 
every     "political "     situation 


within  a  group  that  may  bet- 
ter our  own  position,  or  to 
flaunt  our  super  egos  over  the 

radio  under  the  cover  of  such 
phrases  as  ". . ,  Well,  we've 
been   a  ham  for  forty  years 


■  • 


A  good  amateur  listens 
more  than  he  talks,  so  let's 
listen.  Listen  to  Novices  and 
relearn  about  what  enthusi- 
asm  really  means.  Listen  to 
the  CBers  —  when  the  "chips 
are  down*1  they  often  have 
some  fine  things  to  say  (and 
they  are  doers). 

Listen  to  yourself  - 
LESSl 

Listen  to  reason  - 
MORE  I  m 
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Rod  HaiJen  WA7NEV 
Road  Runner  Ranch 
Post  Office  Box  73 
Tombstone  AZ  85638 


New  Life 


For 


Old  Transformers 


When  amateur  radio 
was  very  young,  it 
was  necessary  to  build  every- 
thing from  scratch*  You 
couldn't  just  buy  the  com* 
ponents  and  home  brew  a 
receiver  or  a  transmitter;  you 
actually  had  to  make  the 
components  themselves.  If 
you  needed  a  coil,  you 
wound  one  on  an  oatmeal 
box.  Rectifiers  were  jars  of 
some  foul-smelling  electrolyte 
with  the  anode  and  cathode 
inserted.  Capacitors  were 
built  up  and  so  on.  The  rea- 
son was,  of  course,  that  the 
necessary  parts  were  not 
available. 

Today,  kit-building  is 
popular  among  hams  and 
computer  hobbyists  for  eco- 
nomic reasons  and  not  be- 
cause assembled  units  are 
hard  to  get,  BuiJding  is  great 
fun,  and  I  enjoy  it,  and  the 
money  savings  certainly  enter 
into  the  fun.  I'm  not  suggest- 
ing thai  everyone  start  fabri- 
cating their  own  ICs  or  key- 
boards, but  I  think  that  some 
might  find  the  following  in- 
formation useful. 

When  I  decided  on  the 
Processor  Technology  SOL 
System,  I  ordered  only  the 
PC  board  kit  in  order  to  stay 
within  my  budget.  This  is  a 
complete  microcomputer  on 
a  board  with  video  and  key- 
board interfaces,  cassette  con- 
troller, serial  and  parallel  I/O 
ports,  RAM  and  ROM,  and 
much  more.  All  I  needed  to 
get  it  flying,  other  than  the 


Retired  television  transformer  with  the  covers  removed 


The  winding  pifeup  of  the  transformer  sitting  on  top  of  the  E 
and  f  segments* 
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The  winding  form  completely  rewound^  taped \  and  ready  to  be 
mounted  back  in  the  core. 


be  easily  removed.  Use  the 
blade  or  one  of  the  I  seg- 
ments under  the  top  E  seg- 
ment all  the  way  around  and 
through  the  middle  of  the 
winding,  and  it  should  pull 
out  with  a  pair  of  long-nose 
pliers.  Wiggling  it  back  and 
forth  while  pulling  should  do 
the  job.  Once  the  first  seg- 
ment is  out,  the  rest  can  be 
loosened  and  pulled  out  with- 
out problems. 

You  want  to  get  rid  of  all 
of  the  windings  except  for 
the  primary,  which  you'll  re- 
use. It  should  be  closest  to 
the  center  of  the  winding 
pileup.  You  can  determine 
this  by  tracing  the  leads  you 
identified  earlier.  Starting 
from  the  outside,  unwind  the 
layers  one  at  a  time  until  you 
get  down  to  the  level  you 
identified  as  the  6.3-volt  fila- 
ment winding.  As  you  un- 
wind this  layer,  count  the 
turns  of  wire  carefully.  This  is 
important!  This  tells  how 
many  turns  each  of  the  new 
windings  must  contain. 

Mine  had  12  turns,  which 
means  that  this  transformer 
was  designed  to  have  two 
turns  of  wire  per  volt.  Using 
the  simple  ratio  formula  P/S 
=    VP/VS,    where    P    is    the 


no  vac 

PRIMAL 


250  TO  5QO  VAC 
SECONDARY 


6.3  VAC  (S2TURNS1 
FILAMENT 


5  VAC  RECTIFIER 
FrLAMENT 


number  of  turns  in  the  pri- 
mary, S  is  the  number  of 
turns  in  the  secondary,  VP  is 
the  voltage  in  the  primary, 
and  VS  is  the  voltage  In  the 
secondary,  it  is  possible  to 
determine  how  many  turns 
each  of  the  other  windings 
had,  but  it  isn't  necessary.  All 
you  want  to  know  is  how 
many  turns  per  volt  your 
transformer  has.  If  you  were 
building  transformers  from 
scratch,  you  could  use  what- 
ever value  you  desired,  but 
two  seem  to  be  standard,  as  it 
has  been  the  same  on  all  of 
the  transformers  I've  re- 
wound. 

Remove  all  the  rest  of  the 
windings  except  the  pri- 
mary, and,  if  It  is  covered 
with  a  copper  foil  shield, 
leave  it  in  place.  Wrap  the 
primary  winding  with  tape, 
and  you  Ye  ready  to  start 
rewinding. 

Rewinding 

The  number  of  turns 
needed  for  each  winding  is 
the  turns  per  volt  times  the 
desired  voltage.  Fig.  2  shows 
how  I  rewound  my  trans- 
former, For  the  1 6-volt  wind- 
ings I  used  #16  Formvar  insu- 
lated wire,  which  will  handle 


110  VAC 

PRIMARY 


LEAO  I 


16  v'AC  (32  TURNS) 
LEADS 

L6  VAC  (32  TURNS] 

: — ■  LEAO  3 

LEAD  4 


fl  VAC  06  TURNS) 


w' 
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The  transformer  reassembled.  It  has  been  said  that  the 
segments  should  be  shellacked  before  reassembly,  but  that 
seems  like  a  messy  job,  and  I  haven't  found  it  necessary.  All 
that  remains  is  to  insulate  the  leads  and  rep/ ace  the  covers. 


more  than  3  Amps  (Table  2). 
Plastic  or  enamel  insulated 
wire  or  smaller  sizes  can  also 
be  used  if  your  current  re- 
quirements are  lower. 

Wind  the  higher  voltage 
winding  first,  leaving  a  foot 
or  so  for  a  connecting  lead. 
Wind  tightly  and  neatly  until 
you  reach  the  center  tap  (32 
turns  on  a  2  turns-per-volt 
transformer),  leave  a  loop 
about  a  foot  long  for  the 
center  tap,  and  then  wind  the 
second  half  of  the  winding 
with  another  one-foot  lead  at 
this  end.  If  all  of  the  turns 
won't  fit  on  one  layer,  double 
back  toward  the  beginning. 
Wrap  this  winding  with  tape. 

Wind  the  8-volt  winding 
next,  using  wire  large  enough 
to  carry  the  required  current 
(Table  2).  I  didn't  have  any 
#10  but  did  have  plenty  of 
#16,  so  I  used  3  strands  of 
#16  loosely  twisted  together, 
which  should  handle  more 
than  10  Amps.  Slip  some 
insulation  over  the  leads,  and 
tag  them  for  identification.  I 
used  plastic  insulation  re- 
moved from  lengths  of  regu- 


#10 
#12 

#14 
#16 
#18 

#20 


14.8  Amps 
9,3  Amps 
5.8  Amps 
3.7  Amps 

2.3  Amps 

1.4  Amps 


LEAD  5 


Fig.  1. 


Fig.  2. 


Table  2.  Current-carrying 
capacity  of  wires  in  trans- 
formers. 


iar  house  wiring.  Shrink 
tubing  or  tape  can  also  be 
used. 

Reassembly 

Put  the  segments  back  to- 
gether in  the  windings  by 
alternately  stacking  them  just 
the  way  they  came  out.  A 
hammer  and  a  small  block  of 
wood  may  be  necessary  to 
drive  in  the  last  segment  or 
two.  Do  not  use  the  hammer 
directly  on  the  segments  - 
you1! I  flare  the  edges  and 
they  will  not  fit  together 
closely.  Make  sure  that  the 
holes  in  all  of  the  segments 
are  lined  up,  and  replace  the 
covers  and  any  insulating 
material  they  may  have  con- 
tained. Tighten  the  bolts 
good  and  tight.  The  first 
transformer  I  rewound  had  an 
audible  hum  until  I  really 
clamped  the  segments  to- 
gether. 

Now  youVe  done  it  and 
can  check  the  voltages  with  a 
meter.  They  may  differ  from 
our  design  voltages  a  little, 
but,  after  rectification  and 
filtering,  you'll  have  plenty 
for  your  regulators.  See 
"Heavy  Duty  Power  Supply/' 
by  Will  Cattey,  in  Kilobaud 
#4,  page  78, 

All  of  this  may  have 
sounded  complicated  and  dif- 
ficult, but  it  isn't  really.  It 
took  me  longer  to  tell  this 
than  to  do  it.  Now  I  can  start 
building  my   SOL  System." 
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THE  SYSTEM  3000A  TRANSCEIVER 


AN  ADVANCED  CONCEPT  IN  2M  FM 


Edgecom  Inc*  proud fy  presents  a  totally  new  concept  in  amateur  radio;  SYSTEM  30  00  A  —  a  microcomputer -based 
two-meter  FM  transceiver  that  provides  you  with  operational  flexibility  found  in  no  other  transceiver.  Some  of  the 
extraordinary  features  of  SYSTEM  3000A  are: 


•  TWENTY  FRONT-PANEL-PROGRAMMABLE  PRIORITY  CHANNELS.  Just  dral  in 
the  frequency  and  transmitter  offset,  press  the  Enter  Switch  and  you're  in  the  memory. 
A  battery  backup  is  used  to  retain  the  memory  when  power  is  removed, 

•  DUAL  BUILT-IN  SCANNERS.  One  for  automatically  tuning  the  the  band  in  one  or 
four  MHz  bands,  the  other  for  scanning  the  priority  channels.  Adjustable  pause  from 
3-10  sec. 

•  PRIORITY  CHANNEL  MONITOR  so  you  can  operate  on  one  frequency  while 
periodically  monitoring  one  or  more  priority  channels. 

•  ANY  TRANSMITTER  OFFSET.  In  addition  to  the  standard  ±600  kHz,  SYSTEM 
3000A  can  be  front-panel  programmed  to  provide  any  transmitter  offset  from  5  kHz  to 
4  MHz. 

•  ADVANCED    PLL   SYNTHESIZER   covers  144-147.995  MHz  in   5   kHz  steps  with 
electronic  push-button  (two-speeds)  tuning. 

•  25  WATTS  OUTPUT.  Selectable  High/Low  power  output  with  adjustable  low  power. 

•  FULL  TWO-YEAR  WARRANTY.  Every  SYSTEM  3000A  is  warranted  to  be  free  from 
defects  for  two  years,  and  it  is  American  made  so  servicing  is  no  problem. 

•  VERY  COMPETITIVELY  PRICED-$549. 


For  more  details  on  these  and  the  many  other  fine  features  of  SYSTEM  3000 A,  see  one  at  selected  dealers  or  write 
or  phone  for  a  brochure, 


Edgecom  Inc. 


2909  OREGON  CT.-A3 
TORRANCE  CA  90503 
{213}  533-0433 


E18 


73 


George  Tarn  KH6EM 
4160  Papu  Circle 
Honolulu  HI  96816 


Simple  Scanner 


For  the  IC-22S 


After    using    the    icom 
22S  for  a  time,  I  found 

that  although  li  was  easy  to 
change  channels,  I  wanted  a 
scanner.  A  study  of  the  ham 
literature  produced  several 
articles  on  scanners.  Since  a 
small,  simple  and  inexpensive 
unit  was  what  I  wanted,  I 
planned  a  circuit  which  used 


a  minimum  number  of  parts, 
avoiding  expensive  or  diffi- 
cult-toobtain  ones. 

Due  consideration  was 
given  to  TTL  devices,  but  1 
chose  CMOS,  because  the 
diode  matrix  in  the  Icom 
operates  on  9,7  volts,  and  my 
car  and  home  power  supplies 


are  12/13.8  volts.  Using  TTL 
devices  would  necessitate  a 
drop  to  5  volts  and  associated 
dissipation  and  loss.  The  use 
of  CMOS  devices  fits  right 
into  place,  because  they  pro- 
vide the  right  voltage  to  inter- 
face and  no  critical  voltage 
regulator  is  needed. 

Study  of  the  matrix  circuit 


for  synthesizing  a  channel  in 
the  Icom  22S  showed  that 
only  a  single-pole  switch  is 
used  and  that  only  plus  9  J 
volts  is  applied  through  this 
switch.  Searching  for  elec- 
tronics to  do  this,  !  found 
that  the  CMOS  CD4017 
decade  counter /decoder  with 
its  inhibit  gate  fulfilled  the 
requirements  so  well  that  it 
might  have  been  specifically 
designed  for  this  project,  A 
CD4022  divide-by-8  counter 
would  serve  just  as  well,  but 
was  not  on  the  local  dealer's 
shelves.  The  counter  portion 
provides  the  timing  pulses. 
The  decoder  portion  provides 
the  proper  sequential  scan- 
ning pulses, 

The  10  decoded  outputs 
are  normally  low,  and  go  high 
only  at  their  respective 
decimal  lime  slots.  The 
simple  reset  allows  you  to 
choose  any  number  of  scans 
per  cycle.  I  chose  four,  as 
that  covers  the  main 
statewide  repeater,  a  local 
island  repeater,  a  local  open 
private  repeater  with  auto- 
patch,  and  the  municipal  re- 
peater. To  get  four  scans,  the 
4th  pulse  is  fed  back  to  the 
reset  terminal.  There  is  an 
SPDT  switch  on  each  channel 
so  that  another  set  of  four 
channels  could  be  scanned  (or 
any  combination  of  channels 
desired).  This  system  works 
well  here,  as  the  normal 
repeaters  drop  out  when  you 
travel  to  the  opposite  side  of 
the  island,  and  other  re- 
peaters come  within  range,  I 
generally  switch  one  of  the 
quieter  channels  to  monitor 
the  52  simplex  frequency. 

An  explanation  must  be 
made  here.  During  normal 
operation  with  the  switch  in 
the  Dup  A  position,  the 
regular  frequency  matrix 
table  cannot  be  used  for 
146.520  MHz.  For  true  sim- 
plex operation,  the  switch 
must  be  moved  to  the  center 
position.  Although  this  could 
be  done  with  added  circuitry, 
I  felt  that  it  would  be  too 
involved  for  the  simple 
scanner  I  had  in  mind.  For- 
tunately, KH6IEL  came  to 
the  rescue  at  this  time  and 
reported  that  he  had  experi- 
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merited  and  found  that  his 
22S  could  be  programmed 
down  to  145,350  and  up  to 
148,200  and  still  maintain 
lock.  With  this  information,  a 
channel  was  programmed  for 
145.920  which,  with  the 
switch  in  the  Dup  A  position, 
pve  a  receive  frequency  of 
146.520  MHz.  This  position 
is  used  for  receive  only.  The 
scanner  can  then  monitor  52 
without  an  added  circuit  to 
control  the  Dup  A  switch. 
However,  when  answering  on 
52,  the  scanner  is  disabled 
and  the  transceiver  is 
switched  to  a  channel  that  is 
programmed  for  52  in  the 
normal  manner  (and  is 
operated  in  the  normal 
manner), 

A  bigplusfortheCD4017 
in  this  unit  is  that  the  de- 
coded outputs  are  normally 
low  and  go  high  only  at  their 
respective  decimal  times.  It  is 
thus  possible  to  directly 
activate  each  scanned  channel 
with  the  decoded  output 
without  need  for  further  elec- 
tronics or  relays.  The  simple 
reset  circuit  allows  you  to 
choose  any  number  of 
scanning  positions  up  to  10. 
There  is  an  inhibit  gate, 
which  is  what  is  needed  to 
stop  the  scanning  on  receipt 
of  a  signal.  The  whole  scanner 
is  built  around  this  one  chip. 
A  second  chip  with  dual  555 
timers  completes  the  unit.  I 
used  two  555  timers  in  a 
1 6-pin  socket.  One  timer  is 
used  as  an  oscillator  to  create 
the  timing  pulses  and  the 
other  is  used  as  a  holding 
delay  timer  so  that  the 
scanner  does  not  start 
between  transmissions. 

The  unit  is  constructed  on 
a  piece  of  2  x  4VWnch  per- 
forated board  with  J -inch 
spacing.  This  is  packaged  in  a 
214"  x  2J4"  x  5"  minibox 
and  attached  to  the  top  of 
the  transceiver.  The  4  LEDs 
indicate  the  channels  and  the 
scanning  rate.  One  switch 
below  each  LED  permits 
switching  to  an  alternate 
channel.  The  push-button  is 
used  to  advance  the  scanner 
when  it  it  locked  to  a  station. 
The  last  toggle  switch  is  used 
to  stop  the  scanning  and  to 
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keep  it  locked  on  the  desired 
channel*  It  is  also  used  when 
transmitting.  There  are  a 
power  switch  and  two  other 
switches  on  the  right  side. 
The  other  two  switches  are 
DPST  switches  which  dis- 
connect the  four  lines  which 
are  directly  connected  to  the 
decoder  terminals.  I  found 
that  going  to  regular  opera- 
tion while  the  scanner  was 
still  connected,  although  with 
power  off,  interfered  wiih 
normal  operation.  Operation 
is  okay  with  the  scanner  on 
channels  tied  to  the  scann. 


except  52,  On  52  and  the 
remaining  channels,  the  dis- 
connect is  necessary.  The 
switches  are  used  to  com- 
pletely isolate  the  scanner 
when  not  in  use.  This  opera- 
tion is  simplified,  since  the 
switches  are  grouped  together 
wiih  the  power  switch,  and 
all  three  are  operated  in  one 
motion.  If  a  DPST  switch  is 
used  Tor  the  power  switch, 
the  added  pole  can  be  used  to 
switch  another  line,  making  it 
possible  to  scan  5  channels 
and  disconnect.  Of  course, 
the    reset    must    be  changed 


and   another   LED  and  tran- 
sistor driver  added. 

There  are  9  pins  on  the 
accessory  socket.  The  original 
ground  and  metering  leads 
were  removed.  One  pin  is 
used  for  the  lead  to  the  signal 
light  return  line.  When  a 
signal  is  received,  the  signal 
light  goes  on,  and  the  line 
goes  low.  This  low  is  used  to 
digger  the  delay  timer.  The 
delay  timer  presents  a  high  on 
pin  13  of  the  4017  counter/ 
decoder.  This  inhibits  the 
counter  and  stops  the 
scanning,  The  8  pins  are  used 


to  bring  the  8  desired 
channels  on  the  diode  matrix 
board  out  to  the  scanner. 

Prior  to  the  construction 
of  the  scanner,  a  short  5-inch 
extension  was  made  for  the 
power  cable.  It  was  difficult 
to  plug  in  the  power  cable 
each  time  the  transceiver  was 
moved  from  house  to  car  and 
vice  versa.  With  the  ex- 
tension, it  is  a  simple  matter 
to  grab  the  two  pieces  and 
push  them  together.  The 
power  leads  for  the  scanner 
were  taken  from  this  exten- 
sion, since  it  remains  with  the 
transceiver  It  might  be  men- 
tioned that  there  are  two 
more  possible  connections  for 
lines,  as  the  power  plug  has 
two  unused  positions.  Just 
add  the  pins  which  you 
would  have  if  you  bought  the 
plug  package  to  make  the 
extension  cable.  The  leads 
between  the  scanner  and  the 
transceiver  are  enclosed  in  a 
shield  obtained  by  stripping  a 
short  length  of  RG-58  cable. 
The  step  advance  jumps,  but, 
with  practice  pressing  at  the 
approximate  scanning  rate, 
movement  is  fairly  consistent. 
An  alternate  method  would 
be  to  hold  the  button  down, 
scan  a  full  cycle,  and  release 
at  the  desired  position.  With 
the  R  and  C  values  installed, 
the  duration  of  scan  on  each 
channel  is  slightly  less  than  V? 
second.  The  delay  after  a 
carrier  goes  off  is  slightly  over 
2  seconds. 

When  the  power  switch 
and  the  two  companion  dis- 
connect switches  are  turned 
to  the  off  position,  the  22S  is 
returned  to  its  original  un- 
altered condition  with  all  23 
frequencies,  switches,  etc. 
operating  normally  as  though 
nothing  was  ever  done  to  it. 

I  wish  to  thank  KH6IEL 
for  his  encouragement  and 
help.  He  provided  the  infor- 
mation on  the  expanded  fre- 
quencies and  the  method  of 
actuating  the  delay  circuit  of 
the  555  timer,  His  enthusiasm 
made  it  possible  for  me  to 
complete  this  project  in 
record  time,  I  also  wish  to 
thank  Jan  Kaneshiro,  one  of 
KH6IEL's  co-workers,  for 
taking  the  photographs,  » 
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SCI?  1000 

State  oi  the  Art  in  VHF  FM  Repeaters 


2IU 

A  now 
220MHz! 

Optional  Cabinet 
$130.00 


NOW  AVAILABLE  WITH  AUTOPATCH! 


Quality  Speaks 
For  itself! 


// 


,  The  quaiity  of  the  audio  is 
unbelievable  —  a  true  reproduction 
of  the  input  it  really  does  sound  like 
simp/ex.  The  receiver  sensitivity  of 
our  Spectrum  system  is  at  feast  twice 
the  Motorola  system  we  had  in  ser- 
vice. We  have  24  Watts  out  of  our 
Sinclair  Dupfexer,  We  ail  have  fallen 
in  love  with  your  machine  . .  *  Again, 
thank  you  for  an  excel  fen  t  piece  of 
equipment  We  are  certainly  glad  that 
we  purchased  a  Spectrum  WOO 
Repeater/' 

Jim  Wood  W3WJK 

Trustee  WR3A HE 

Butler  County  Amateur 

FM  Assoc, 
Mars  PA  16046 


"The  Model  SCR  100  Receiver  has 
proven  to  be  a  fine  unit  We  have  had 
it  in  operation  for  nearly  a  year  and 
it  has  been  entirely  troub/efree. " 

H,  Townsend 

Stone  Harbor  Amateur 

Radio  Klub  (SHARK) 

Cape  May  NJ 


"We  are  quite  pleased  with  the  opera- 
tion of  the  repeater  and  are  very 
proud  of  it.  Thanks  for  producing 
such  a  fine  product " 

D.Totel  W9NJM 

Wheaton  Community 

Radio  Amateurs,  Inc. 

Chicago  area 

"During  the  first  part  of  the  year  I 
bought  a  repeater  from  your  firm 
and  i  thought  you  might  be  inter- 
ested to  know  it  is  working  out  just 
fine.  You  have  a  product  that  more 
than  meets  the  specifications  you 
claim  . , ,  In  the  receiver  you  have  a 
winner,  the  intermod  is  negligible  . ,  „ 
We  have  many  other  repeaters  both 
amateur  and  commercial  in  the  area 
and  as  of  yet  no  problem  . .  ,  In 
closing,  I  would  like  to  thank  you  for 
producing  a  product  that  does  what 
is  expected  of  it  In  this  world  one 
seldom  gets  what  he  pays  for;  I  feel 
our  group  has  bought  and  received 
our  moneys  worth. " 

Jim  Todd  WA5HTT 
Dallas  TX 


•  The  SCR10GG  —  simply  the  finest  repeater  available  on  the  amateur  market  ,  . .  and  often  compared  to  "commercial" 
units  selling  for  3-4  times  the  price!  This  is  a  30Wt,  unit,  with  a  very  sensitive  &  selective  receiver.  Included  is  a  buift-m 
AC  Supply,  CW  IDer,  full  metering  and  lighted  status  indicators /control  push-buttons,  crystals,  local  mic,  etc.  Also 
provided  are  jacks  for  emergency  power,  remote  control,  autopatch,  etc. 

•  A  full  complement  of  options  are  available;  Dupiexers,  Cable,  'PL',  Hl/LO  Power,  Autopatch,  Racks,  etc.  Please  Inquire- 

•  The  Spec  Comm  Repeater  System  ...  a  sound  investment  .  . .  available  only  by  direct  factory  order.  $950.00  Amateur 
Net  Commercial  price  somewhat  higher. 

•  REPEATER  BOARDS  &  ASSEMBLIES  ALSO  AVAILABLE;  SCR  100  Receiver,  SCT110  Exciter/Xmtr.,  BA10  30WL 
AmpVJ  CTC  100  CQR/TImer/Control  Board,  ID  100  IDer,  AP100  Autopatch  Board  —  Inquire.  (See  previous  ads  in  73.) 

Calf  or  write  today  and  get  the  details!  Send  for  Data  Sheets! 


SPECTRUM  COMMUNICA  TIONS 

1055  W.  Germantown  Pk.,  Norristown  PA  19401  (2151  63M710 

■    Fo rmerfy  o  f  Worces  te r  PA  ^^^~-  i 


S3 


77 


Will iam  Vi&sars  K4KI 
J 245  S.  Orlando  Ave, 
Cocoa  Beach  FL  32932 


Cool  It! 


--  with  a  matching 


Having  had  the   unique 
distinction     of     being 

told  I  was  an  idiot  during  my 
first  day  at  school,  1  sort  of 
feel  I'm  a  bit  simple,  and,  as 
such,  need  things  simply 
explained.  That's  why  a  very 
erudite  and  learned  article 
titled,  ''Another  Look  at 
Reflections,"  which  appeared 
in  the  August,  1976,  issue  of 
QSTt  had  me  unglued  again. 
The  author,  M,  Walter  Max- 
well ,  is  listed  as  Engineer, 
Chief  of  Space  Center  Anten- 
na  Laboratory  and  Test 
Range,  Astro- Electronics 
Division,  RCA  Corporation, 
Both  the  tone  of  the  article 
and  its  technical  content  had 
me  a  bit  confused.  My  own 
feeling  about  such  articles  is 
that  technical  complexity  can 
often  mask  basic  principles 
and  understanding. 

So  as  an  old-time  ham,  I 
thought  it  might  be  inter- 
esting to  review,  in  perhaps  a 
different    manner    than    that 


taken  by  M.  Walter  Maxwell, 
some  of  the  basics  of  swr, 
reflections,  the  matching 
unit,  and  transmitter 
efficiency,  as  culled  from 
experience  and  a  few  simple 
equations. 

The   Experimental  Approach 

There  are  often  times 
when  a  simple  experimental 
approach  to  a  problem  will 
clearly  illustrate  basic  prin- 
ciples. This  is  evident  in  the 
somewhat  complex  mathe- 
matics of  a  nonresonant  an- 
tenna, a  transmission  line, 
forward  and  reverse  power, 
swr,  and  the  impedance 
matching  network  required  to 
obtain  maximum  power 
output  with  the  best  trans- 
mitter efficiency.  And,  with 
the  proper  use  of  a  matching 
unit,  your  rig  will  run  a  tot 
cooler. 

Of  the  ham  bands  from 
160  to  10  meters,  80  meters 
has    the    highest    frequency 
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bandwidth  to  the  center  band 
frequency.  This  is  easily 
calculated  as  being 
(4.0  -  3.5)/3.75  x  100,  which 
equals  13.3%,  The  frequen- 
cies are  indicated  in  MHz. 
This  high  percentage  is  why 
we  generally  have  a  high  swr 
at  these  band  edges  when  we 
are  resonant  near  the  center 
of  the  band.  The  resultant 
mismatch  obtained  at  the 
band  edges  leads,  also,  to  high 
reflected  power.  And,  unless 
the  antenna  system  is  proper- 
ly matched  to  the  trans- 
mitter, there  will  be  a  con- 
siderable drop  in  transmitter 
efficiency.  This  simple 
experiment  will  show  that 
this  loss  of  efficiency  can  be 
easily  determined,  measured, 
and  corrected. 

Equipment  and  Basics 

The  tests  were  made  and 
data  obtained  using  my  Yaesu 
FT- 1 01  B,  a  couple  of  Swan 
WM-1  500  wattmeters, 
capable  of  reading  both  for- 
ward and  reverse  power,  and 
an  swr  meter  borrowed  from 
an  amateur  friend.  A  home 
brew  rf  bridge  and  a  simple 
field  strength  meter  were 
used  to  cross-check  results, 
but  these  two  items  are  not 
necessary  to  do  the  tests  out- 
lined. It  is  necessary  to  read 
the  final  amplifier  cathode 
current    meter    for   all    con- 


ditions of  test. 

My  own  80  meter  inverted 
vee  dipole  is  quite  typical  of 
the  kind  of  antenna  in  general 
use  by  many  amateurs.  After 
a  certain  amount  of  pruning, 
my  antenna  system  was 
resonated  at  3,75  MHz.  The 
resonant  resistance  measured 
very  close  to  50  Ohms  on  my 
bridge.  I  built  the  matching 
unit,  but  any  good  com- 
mercial unit  will  show  the 
same  results  of  better  trans- 
mitter efficiency* 

Math,  Calculations,  and  Test 
Criteria 

The  only  mathematics 
you'll  really  need  and  use  are 
a  basic  equation  and  an 
efficiency  calculation.  But,  as 
addenda,  I'll  show  a  couple  of 
simple  equations  that  relate 
swr,  forward  power,  and  re- 
verse power.  And  I'll  also 
include  a  small  chart  showing 
the  relationship  between 
forward  power,  reverse 
power,  and  actual  power  into 
the  transmission  line  as  a 
function  of  swr.  This  will 
enable  anyone  who  is  so  in- 
clined to  pursue  this  inter- 
esting experiment  a  bit  fur- 
ther, by  performing  tests  on 
his  own  equipment 

Our  basic  equation  is  PQ  = 
Pf  -  Pr,  where  P0  is  the  actual 
rf  power  delivered  to  the 
coaxial  line  feeding  the  an- 
tenna at  point  A  of  Figs.  1 
and  2,  Pf  is  the  forward 
power  measured  by  a  watt- 
meter, and  Pr  is  the  reverse 
power  measured  by  a  watt- 
meter. This  equation  is  easily 
proven  by  a  couple  of  mea- 
surements with  a  field 
strength  meter. 

To  illustrate  the  loss  of 
efficiency  when  a  matching 
unit  is  not  used,  the  curve  of 
Fig.  3  shows  a  plot  of  per- 
centage of  extra  power  re- 
quired against  swr  for  a  con- 
stant power  output  to  point 
A  from  the  transmitter.  A 
point  on  this  curve  is  com- 
pletely calculated,  using  my 
measurements.  This  tech- 
nique will  enable  anyone  to 
duplicate  this  experiment  and 
validate  his  own  results. 

Always  adjust  the  system 
so  that  you  get  a  true  power 
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output  of  P0  equals  40  Watts 
at  point  A.  For  every  reading, 
always     properly     load     l  he 

transmitter  by  adjusting  for 
the  minimum  cathode  cur- 
rent, using  the  tuning  and 
load    control    knobs    on   the 

transmitter.  The  matching 
unit  will  also  always  be 
properly  adjusted  whenever  it 
is  the  circuit.  The  transmitter 
output  of  40  Watts  can  readi- 
ly be  adjusted  by  controlling 
the  amount  of  rf  drive  to  the 
final   output  stage  amplifier. 

The  Experiment 

The  transmitter  and 
meters  are  connected  to  the 
configuration  in  Fig.  1.  The 
transmitter  is  set  to  the 
resonant  frequency  of  the 
antenna.  In  my  case,  this  was 
3.75  MHz.  At  resonance,  as 
you  would  expect,  the  swr  is 
1 :1,  and  the  reverse  power  is 
zero.  I  adjusted  the  power 
output,  as  read  on  the  watt- 
meter reading  forward  power, 
to  40  Watts.  The  cathode 
current  on  the  transmitter 
reads  160  mA.  Now,  still 
using  the  configuration  in 
Fig.  1,  the  transmitter  is  set 
to  a  frequency  of  3.505  MHz. 
The  transmitter  is  tuned  for 
minimum  cathode  current 
and  adjusted  to  give  40  Watts 
of  rf  power  to  point  A  on 
Fig.  I.  However,  from  the 
basic  equation  of  P0  =  Pf  •  Pf, 
you  can  see  that  you  have  to 
adjust  the  drive  until  Pr  -  Pr  is 
equal  to  40  Watts.  This 
occurs  for  my  own  setup 
when  Pf  is  equal  to  48  Waits 
and  Pr  is  equal  to  8  Walts. 
The  swr  meter  reads  235:1. 

Here  is  where  the  surprise 
comes  in.  The  cathode  cur- 
rent, at  its  minimum  dip, 
reads  a  whopping  218  mA. 
Could  this  much  higher 
cathode  current  be  caused  by 
a  higher  power  loss  in  the 
transmission  line?  The  answer 
is  no.  First  of  all,  we  are 
measuring  the  rf  input  to  the 
transmission  line  at  point  A 
in  both  cases,  and  it  was  40 
Watts  each  time.  And,  inter- 
estingly enough,  the  watt- 
meters don't  even  know  that 
there  is  any  loss  on  the  trans- 
mission line.  Secondly,  a  look 
at  loss  charts  for  coax  lines 
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from  the  ARRL  Antenna 
Handbook  shows  the  fol- 
lowing: For  a  100-foot  length 

of  RG-8/U  cable  at  3.5  MHz, 
the  loss,  at  an  swr  of  1 :1 ,  js  .3 
dB.  At  an  swr  of  2.35:1,  the 
total  loss  increases  to  .43  dB. 

When  these  dB  loss  figures 
are  translated  into  tran*- 
mission  line  power  loss  refer- 
enced to  our  40  Watt  level, 
we  find  the  transmission  line 
losses  are  quite  low.  The  total 
power  loss,  at  an  swr  of  1 :1, 
is  2.7  Watts,  and  the  total 
loss,  at  an  swr  of  2.35:1,  is 
3.8  Watts.  This  shows  that 
the  difference  in  loss  between 
an  swr  of  1  ;1  and  an  swr  of 
2.35:1  is  only  1,1  Waits,  This 
small  difference  is  not  what 
causes  our  cathode  current  to 
rise  to  such  a  high  value  at  an 
swr  of  2.35.  This  high  cur- 
rent, with  the  resulting  loss  of 
transmitter  efficiency,  occurs 
because  the  transmitter  is  not 
operating  into  the  50  Ohm 
resistive  load  it  was  designed 
to  operate  into.  In  other 
words,  the  transmitter  is  not 
matched  to  its  load. 

To  increase  transmitter 
efficiency,  all  you  have  to  do 
is  to  look  at  Fig.  2,  where  [ 
have  inserted  a  matching  unit. 
The  function  of  the  matching 
unit  is  to  take  whatever 
impedance  is  seen  at  point  A 
of  the  transmission  line  and 
transform  it  into  a  50  Ohm 
resistive  load  at  the  trans- 
mitter rf  output  connector, 
The  matching  unit,  when 
properly  adjusted,  effects  a 
conjugate  match  at  point  C  of 
Fig,  2,  to  obtain  maximum 
power  transfer  from  the 
transmitter  to  the  coaxial 
line/antenna  system. 

In  Fig.  2,  1  have  also  added 
a  couple  of  wattmeters  and 
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an  swr  meter  to  the  right  of 
the  coupling  unit  to  prove 
that  reflected  power  is  not  a 

transmission  line  power  loss. 
Using  the  configuration  in 
Fig.  2,  and  with  the  trans* 
mitter  set  to  3.505  MHz,  start 
loading  out-  By  stmultaneousr 
ly  adjusting  the  tuning  and 
load  controls  of  the  trans^ 
mitter,  and  properly  adjusting 
the  matching  unit,  you  easily 
obtain  an  swr  of  1:1  on  the 
swr  meter  to  the  left  of  the 
matching  unit.  The  associated 
wattmeters  are  read  for  for- 
ward and  reverse  power.  The 
reverse  power  meter  reads 
zero.  Now  the  transmitter 
drive  control  is  adjusted  until 
the  forward  power  meter 
reads  40  Watts.  And,  as  Pr 
reads  zero,  PG,  or  true  output 
power,  is  read  on  the  forward 
power  meter  and  reads  40 
Watts.  Now  read  the  cathode 
current  meter.  It  reads  only 
178  mA.  This  is  certainly  a 
lot  lower  than  the  218  mA 
we  read  without  the  matching 
unit  being  in,  for  the  same  rf 
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power  output  of  40  Watts  to 
the  coax  cable  at  point  A. 
It's  easy  to  calculate  how 

much  extra  power  you  use 
percentagewise  when  com- 
paring  the  two  cathode  cur- 
rent readings.  Knowing  that 
power  varies  as  the  square  of 
the  current,  simply  divide 
218  mA  by  178  mA  and 
square  it,  which  equals  1.49, 
Then  subtract  1  from  1.49, 
and  you  obtain  .49,  Now 
multiply  .49  by  100,  to  get 
49%,  What  this  says  is  that, 
without  the  matching  unit  in 
at  3.505  MHz,  you  need  49% 
more  power  to  get  the  same 
40  Watts  of  true  rf  output,  as 
compared  to  when  the 
matching  unit  is  in*  This  is 
not  theory,  but  is  based  upon 
actually -measured  values. 
And  this  49%  extra  power 
only  heats  up  your  trans- 
mitter that  much  more.  This 
is  one  of  the  basic  reasons 
why  most  transmitter  manu- 
facturers tefl  you  not  to  oper- 
ate their  transmitter  into  a 
high  swr   load.   Another  un- 
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Fig.  3.  Swr  I  extra  power  curve. 
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desirable  result,  when  oper- 
ating your  transmitter  into  a 
high  swr  load,  is  that  higher  rf 
voltages  are  developed  in 
your  transmitter  for  the  same 
true  power  output  These 
higher  voltages  and  currents 
can  easily  cause  considerable 
damage  to  your  rig. 

Efficiency  Curve  and  Final 
Surprises 

The  49%  excess  power  at 
an  swr  of  2.35:1  is  one  point 
on  the  curve  of  Fig,  3,  It  is 
easy  to  complete  the  curw  by 
taking  various  frequencies 
between  3.505  and  3.75  MHz 
and  measuring  swr  and 
cathode  currents  with  and 
without  the  matching  unit  in 
the  system.  The  efficiencies 
were  calculated  the  same  as  in 
the  example  just  cited.  As 
expected,  at  the  lower  swr 
values  the  swr  decreases  along 
with  the  reverse  power 
measured.  At  3.75  MHz,  the 
cathode  current  reads  160 
mA  at  an  swr  of  1 :1 ,  whether 
or  not  the  matching  unit  is  in 
the  circuit.  This  is  the 
resonant  point  of  the  anten- 
na, and  no  matching  unit  is 
needed.  The  really  important 
thing  is  that  a  good  matching 
unit  can  really  pay  off  in 
increased  efficiency  and  a  lot 
cooler  rig. 

And  now  for  the  final 
surprises.  First  of  all,  in  Fig. 
2,  everything  was  left  proper- 
ly loaded  out  and  matched  at 
3.505  MHz.  The  wattmeters 
to  the  left  of  the  matching 
unit  read  40  Watts  forward 
power,  zero  Watts  reverse 
power.  The  swr  meter  reads 
1:1,  and  the  cathode  current 
is  178  mA.  Now,  without 
touching  a  thing,  look  at  the 
wattmeters  to  the  right  of  the 
matching  unit.  The  swr  reads 
235:1,    the   forward    power 


reads  48  Watts,  and  the  re- 
verse power  reads  8  Watts. 
And  48  minus  8  is  equal  to 
40  Watts,  which  is  the  actual 
power  going  into  the  coaxial 
line  at  point  A,  This  is  the 
actual  power  available  to  the 
antenna,  less  the  small  trans- 
mission line  loss  that  we 
calculated  earlier. 

The  actual  power  at  the 
antenna  at  point  B  is  40 
minus  3.8,  or  36.2  Watts  at 
3305  MHz.  The  antenna 
power  at  3.75  MHz  is  40 
minus  2.7,  or  373  Watts,  The 
difference  is  only  1.1  Watts, 
as  seen  earlier.  The  LI  Watt 
difference  was  so  small  that  I 
could  not  detect  it  using  my 
field  strength  meter  for  the 
measurements  I'm  going  to 
talk  about  now. 

The  last  step  is  to  prove 
that  P0  =  Pf  -  Pr,  and  that 
reverse  power  is  not  d  trans- 
mission line  power  toss.  With 
the  transmitter  set  up  at 
3.505  MHz,  load  up  for  40 
Watts  rf  output  with  the 
matching  unit  in  the  circuit. 
On  the  meters  to  the  left  of 
the  matching  unit  the  for- 
ward power  reads  40  Watts, 
reverse  power  reads  zero, and 
the  swr  is  1:1.  The  plate 
current  is  178  mA.  Set  up  a 
simple  field  strength  meter  at 
a  suitable  location,  and  note 
the  deflection.  Now  take  the 
matchbox  out  of  the  circuit, 
as  per  Fig.  1.  Retune  until 
you  get  a  PQ  of  40  Watts,  As 
before,  Pf  is  48  Watts,  and  Pr 
is  8  Watts.  The  swr  is  235 : 1 , 
and  the  plate  current  is  back 
up  to  218  mA.  When  you  go 
back  out  to  the  field  strength 
meter,  you'll  see  that  there  is 
no  detectable  change.  This 
proves  that  reverse  power  is 
not  a  transmission  line  loss. 
As  a  final  clincher,  to  prove 
that   forward    power   is   not 


true  power  output  at  an  swr 
different  than  1 :1 ,  go  back  to 
the  transmitter  and  reduce 
the  drive  until  the  forward 
power  reads  40  Watts,  The 
swr  is  still  2.35:1 ,  as  you  have 
not  changed  any  of  the 
tuning  adjustments  of  the 
transmitter  frequency.  The 
reverse  power  reads  6.5 
Watts.  If  the  theory  is  correct 
the  actual  power  output  will 
be  40  minus  6.5,  or  33,5 
Watts.  A  quick  trip  to  the 
field  strength  meter  indicates 
exactly  such  a  drop  in  field 
strength.  The  field  strength 
meter  had  originally  been 
cross  calibrated,  in  terms  of 
relative  power  output,  for 
this  experiment.  This  final 
step  proves  that  P0  =  Pf  -  Pr. 

Addendum 

It  should  be  noted  that 
some  amateur  transmitters 
arc  able  to  both  tune  their 
final  stage  and  provide  a 
matching  action  at  the  same 
time,  over  a  generally  limited 
frequency  and  swr  range-  This 
is  a  function  of  transmitter 
design.  It  can  readily  be 
checked  by,  first,  loading  up 
into  a  proper  dummy  load, 
and  measuring  the  cathode 
current.  Then,  without 
changing  frequency,  the 
transmitter  is  loaded  into  the 
antenna  system  without  the 
use  of  the  matching  unit,  as 
per  Fig.  L  If  the  cathode 
current  at  this  time  reads  the 
same  as  it  did  for  the  dummy 
load,  and  you  have  the  same 
power  output  PDl  where  P0  " 
Pf  -  Pr,  the  transmitter  is 
acting  as  its  own  matching 
unit,  even  though  the  swr  is 
not  1.1- 

However,  this  type  of 
matching,  from  my  own 
personal  experience,  is  the 
exception  rather  than  the 
rule.  My  own  Yaesu 
FT-101B,  and  other  some- 
what similar  transmitters, 
indicated  that  a  good  match- 
ing unit  is  essential  to  obtain 
the  best  efficiency,  when 
tuning  into  a  nonresonant 
antenna  system.  And  as  we 
mentioned  earlier,  a  good 
matching  unit  will  also  pro* 
tect  your  valuable  trans- 
mitting    equipment     from 


dangerous  voltages  and  cur- 
rents. 

A  final  and  interesting 
point  can  also  be  noticed  — 
At  high  swr  values,  both  the 
forward  and  reverse  power 
can  be  larger  than  the  true 
power  output  of  the  trans- 
mitter. 

Table  1  shows  an  actual 
power  output  of  40  Watts, 
along  with  forward  and  re- 
verse power  tabulated  for 
values  of  swr  from  1:1  to  8:1, 
This  tabulation  also  shows 
that  forward  power  reading 
alone,  at  high  values  of  swr, 
can  be  very  misleading.  For 
example,  from  the  chart,  at 
an  swr  of  5:1,  we  would  read 
forward  power  as  72  Watts, 
Although  we  might  think  we 
were  getting  72  Watts  output, 
this  is  not  the  case,  as,  at  this 
swr,  the  reverse  power  is  32 
Watts,  and  our  actual  true 
power  output  is  the  differ- 
ence, or  only  40  Watts,  We 
also  see  that,  at  any  swr  of 
more  than  6:1,  both  our 
forward  and  reverse  powers 
are  actually  more  than  the 
true  power  being  delivered. 
The  basic  equations  relating 
swr,  forward  power,  and  re- 
verse power  are  as  follows: 


T  + 


Swr  - 


V  Pf 


\  swr  +  1  / 


These  equations  are  useful 
in  the  event  that  a  wattmeter, 
which  reads  only  forward 
power,  and  an  swr  meter  are 
available.  The  reverse  power 
can  easily  be  calculated. 

I  hope  that  this  simple 
experiment  will  enable  you  to 
better  understand  the  more 
rigorous  mathematical 
approach,  which  often,  un- 
fortunately, complicates  a 
basically  simple  problem. 
And  for  the  purist  in  these 
matters,  it  is  to  be  under- 
stood that  there  are  some 
very  minor  second  order 
effects  that  in  no  way  affect 
the  basic  validity  of  this  ex- 
perimental approach,  ■ 
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RANDOM  WIRE  ANTENNA  TUNER 


All  band  operation  (16O10  meters) 
with  any  random  length  of  wire. 
200  watt  output  power  capa- 
bility— will  work  with  virtually  any 

transceiver.  Ideal  for  portable  or 
home  operation  Great  for  apart- 
ments and  hotel  rooms — simply 
run  a  wire  inside,  out  a  window,  or 
anyplace  available.  Toroid  induct- 
or for  small  size:  4-1/4"  X  2-3/8" 
X  3,"  Built-in  neon  tune-up  indi- 
cator SO-239  connector.  Attract- 
ive bronze  finished  enclosure. 

only  Sp^y.ys 


SSt  t-2     ULTRA  TUNER 

Tunes  out  SWR  on  any  coax  fed  antenna  as  well  as  random 
wires.  Works  great  on  all  bands  (160-10  meters)  with  any 
transceiver  running  up  to  200  watts  power  output- 
Increases  usable  bandwidth  of  any  antenna.  Tunes  out  SWR 
on  mobile  whips  from  inside  your  car. 

Uses  toroid  inductor  and  specially  made  capacitors  for 
small  size:  5V411  x  214*'  x  2,,V  Rugged,  yet  compact 
Attractive  bronze  finished  enclosure.  SO-239  coax  con- 
nectors are  used  for  transmitter  input  and  coax  fed 
antennas*  Convenient  binding  posts  are  provided  for  ran- 
dom wire  and  ground  connections. 


only  *J>4  :/•:/«!> 


iNffUCTOft 


w*r; 
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sst  f-3 

IMPEDANCE  TRANSFORMER 

Matches  52  ohm  coax  to  the  lower  impedance  of  a  mobile 
whip  or  vertical.  12  position  switch  with  taps  spread 
between  3  and  52  ohms.  Broadband  from  1-30  MHz.  Will 
work  with  virtually  any  transceiver — 300  watt  output  power 
capability  SO-239  connectors.  Toroid  inductor  for  small 
size:  2-3/4"  X  2"  X  2-1/4."  Attractive  bronze  finish. 


only  !p  I  «/•-/£> 


GUARANTEE 


All  SST  products  are  guaranteed  for  1  year.  In  addition,  they  may 
be  returned  within  10  days  for  a  full  refund  (less  shipping)  if 


you  are  not  satisfied  for  any  reason,  Please  add  $2  tor  shipping 
and  handling.  Calif  residents,  please  add  safes  tax  COD  orders 
OK  by  phone. 


RO.BDX  1      LAWNDALE,   CALIF, 
30200    C21  3]    376-5887  SiO 
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Eugene  F.  Ruperto  W3KH 

RD1,  Box  166 

West  Alexander  PA   15376 


Weather  Satellite 


Pix  Printer 


Several  articles  have  been 
published  in  the  past 
describing  various  readout  de- 
vices for  weather  satellite 
photographs.     They     were 


basically  divided  into  CRT  or 
drum  recorders.  This  article 
deals  primarily  with  the 
latter,  although  the  video  cir- 
cuitry  may  be  used  in  con- 


3000  Hi  cutoff 

5500  Hz  cutoff 

CI 

.028  uF 

.015uF 

C2 

.084  u  F 

.046  uF 

C3 

700  pF 

382  pF 

C4 

.153  uF 

,064  uF 

CS 

.80  pF 

98,6  pf 

CG 

.053  uF 

.03  uF 

C7 

668  pF 

365  pF 

C8 

t028  uF 

.016uF 

C9 

.0063  uF 

.035  u  F 

junction  with  a  CRT  display. 


It  was  interesting  to  follow 
the  changes  In  circuitry  from 
that  in  K2RNF's  device  to 
that  in  WB8DQTJs  series  publ- 
ished in  this  magazine*1 ' 


Table  L 


SATELLITE 
VIPEO  FROM 
TAPE  RECORDER 


TO    L.PF 


Fig.  h  Full  wave  rectifier  circuit 


I  tried  several  circuits, 
with  some  measure  of  suc- 
cess, before  I  decided  on 
what  I  considered  optimum, 
WBSDQT's  12AU7  amplifier 
was  replaced  with  an  op  amp. 
The  full  wave  transformer 
detector  and  the  lamp  driver, 
normally  a  6CL6,  was  re- 
placed with  a  straightforward 
transistor  circuit.  Another  op 
amp  and  IC  hybrid  chip  make 
up  the  drum  driver,  which 
normally  weighs  in  the  neigh- 
borhood of  thirty  pounds 
with  its  large  choke,  transfor- 
mers, and  12AU7/6550  tube 
complement*  Another  novel 
circuit  change  was  to  replace 
the   satellite   subcarrier  filter 


FROM  FULL 
WAVE    flECT 


® 


TO    [p 

*LAMP 
DRIVE* 


Fig,    Z   Non inverting,    unity  gain,    fow  pass,  ,5  dB  ripple,   Chebyshev  ninth  order  sate/file 
subcarrier  filter, 


with  a  state-of-the-art  active 
filter,  instead  of  using  the 
choke /capacitor  combination 
that  has  been  used  in  the 
past.  As  a  final  touch, 
Cawthon  designed  a  lamp 
carriage  drive  with  pulleys 
and  stainless  steel  wire  to 
replace  the  threaded  rod 
method,  which  completely 
eliminates  tine  pairing,  a  bane 
to  the  perfectionist. 

Construction 

I  preferred  to  use  modular 
construction  for  its  ease  of 
testing  after  completion.  The 
modules  were  divided  into 
preamp  and  full  wave  pre- 
cision rectifier,  low  pass 
filter,  dc  amplifier  and  lamp 

driver,  and,  finally,  the  drum 
motor  amplifier.  The  modules 
were  constructed  on  PC 
boards  using  standard  tech- 
niques, with  molex  pins  for 
the  lCs.  The  amplifier  hybrid 
chip  was  mounted  with  Dow 
340  on  a  ,09-inch  perforated 
aluminum  plate  for  a  heat 
sink,  and  then  bolted  over  a 
4-inch  square  cutout  in  a 
chassis.  A  muffin  fan  is  used 
to  further  cool  the  arrange- 
ment  —  it  will  run  for  several 
hours  without  heating,  A 
good  grade  of  capacitor  is 
recommended  for  the  low 
pass  satellite  subcarrier  filter, 
since  we  are  using  a  ninth 
order,  .5  dB  ripple,  Cheby- 
shev filter.  Since  I  ended  up 
with  strange  values  of  capaci- 
tance, due  to  the  formulas 
involved,  the  final  capaci- 
tance, in  most  cases,  was 
arrived  at  by  paralleling  two 
or  more.  The  higher  the  order 
(number  of  poles)  involved, 
the  more  likely  you  are  to 
run  into  failure.  A  fifth  order 
filter,  consisting  of  two  op 
amps,  should  work  nearly  as 
welt. 

Circuit  Description 

The  first  op  amp  in  the 
full  wave  rectifier  circuit  is  a 
conventional  half  wave  recti- 
fier, with  the  output  of  each 
diode  opposite  in  phase.  The 
two  out-of-phase  outputs  are 
fed  into  the  second  op  amp, 
which  has  the  function  of  a 
summing  amplifier.  The  out- 
put will  be  asymmetrical  full 
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wave,  if  all  resistors  as- 
sociated with  the  summing 
amplifier  are  equal.  The  video 
information  from  the  satellite 
is  0-1500  Hz,  with  the  blacks 
being  low  and  the  higher  end 
of  the  spectrum  corre- 
sponding to  white. 

After     rectification,     the 
video    becomes    0-3000    Hz, 
and    the    satellite   subcarrier 
doubles  to  4800  Hz.  By  de^ 
signing    an    active    low    pass 
filter  with  low  ripple  and  a 
sharp    cutoff  near  or  above 
3000  Hz,  we  can  effectively 
eliminate     the     subcafrier. 
Since  Cawthon  and  I  operate 
fundamentally    on    two   dif- 
ferent modes,  it  was  decided 
to  use  two  filters  —  one  with 
a  cutoff  near  3000   Hz,  and 
the  other  with  a  cutoff  near 
5500  Hz.  The  reason  for  the 
latter  is  that  my  equipment  is 
operated  on  playback  at  192 
rpm  {  a  multiple  of  four  times 
the  present  NO  A  A  scan  rate), 
which  effectively  cuts  down 
on    the    time   needed   to  re- 
produce a  picture  and  allows 
for  a  large  format  with  line 
blanking,  I  record  a  pass  at 
3-3/4  ips  and   play   back  at 
7-1/2  ips.  Cawthon  uses  the 
240  Ipm  scan  rate  associated 
with    SMS    GOES    WE  FAX 
transmission,     using    format 
compatible    with    the    older 
ESSA-8     and      ATS     geo- 
synchronous satellites,  where 
pictures  were  normally  three 
minutes    long    and    no    line 
blanking  was  required. 

With  this  method,  play- 
back at  unity,  the  lower  fre- 
quency filter  will  suffice.  At 
twice  the  playback  speed,  the 
higher  frequency  filter  is 
required,  The  preferred 
method  is  to  build  both  and 
switch  them  for  station  flcxi- 
bility*  Table  1  provides 
capacitance  values  for  both 
modes  of  operation.  The 
resistors  in  all  cases  are  10k 

1  °A 

The  dc  amplifier  following 

the  low  pass  filter  provides 
gain  and  isolation  to  the 
2N3440  transistor  lamp 
driver.  In  the  first  stage,  some 
gain  was  required  and  could 
be  controlled  by  the  value 
assigned  to  R2,  Some  ex- 
perimentation   was    required 


to  determine  where  to  place 
the  line  blanker  pulse  for 
interlace  operation.  Through 
trial  and  error,  1  found  that 
the  -10  volt  pulse  does  a  good 
job  at  the  inverting  input  of 
the  first  stage  at  the  junc- 
tion of  R1  and  R2,  In  the 
quiescent  state,  the  2N3440 
is  biased  to  draw  maximum 
(black)  current  through  the 
adjustment  of  R10.  I  use  an 
Rl  166  glow  modulator  tube, 
which  has  a  slightly  larger 
crater  size  than  the  RII66 
and  requires  slightly  more 
current.  This  circuit  has  a 
dynamic  range  of  about  10 
mA  swing  and  works  very 
well  with  Kodabrome  FH 
paper. 

The  drum  driver  amplifier 
consists  of  a  novel  arrange- 
ment in  that  the  input  stage  is 
tuned  for  the  desired  output 
frequency,  rather  than  a  Urge 
value  high  current  choke  in 
the  final  stage,  as  was  used 
with  the  12AU7/6550  or 
6DQ5  arrangement.  Two 
values  are  included,  for  either 
48  Hz  or  60  Hz  operation. 
The  sine  wave  output  is  fed 
to  a  Sanken  hybrid  amplifier 
of  your  choice  (they  range  in 
wattage  from  ten  to  fifty 
with  corresponding  prices), 
amplified,  and  fed  to  the 
drum  motor  through  Tl  *  Un- 
less you  decide  to  stick  with 
one  mode  of  operation,  a 
duplicate    system    should   be 


TO 
LINE  BLANKER 
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Fig.  3.  Dc  amplifier  and  lamp  driver. 


built  for  the  lamp  carriage 
drive.  Synchronous  motors 
will  grind,  at  half  speed*  at  30 
Hz. 

Operation 

Adjust  R10,  the  1k  pot  in 
the  lamp  driver  circuit,  foi 
desired  maximum  black  cur- 
rent. The  satellite  signal  is  fed 
from  the  tape  recorder  to  the 
input  of  the  rectifier  circuit. 
Depending  on  the  signal  level 
from  the  recorder,  a  variable 
gain  741  op  amp  may  have  to 
be  added  to  optimize  the 
signal  level.  If  possible,  moni- 
tor the  dc  signal  level  at  the 
base  of  Ql  or  the  junction  of 
U1  or  U2  at  the  inverting 
input.  If  a  dc  scope  is  not 
available,  watch  the  lamp  cur- 
rent meter  for  fluctuations  to 
average  the  midscale  between 
maximum  black  and  maxi- 
mum white,  This  should  pro- 
vide   a    starting    point.    The 


5H5- 1  vis  2x2m 
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2N3440  runs  hot  enough  to 
leave  a  scar  on  the  index 
finger  at  15  mA,  even  when 
heat  sinked,  so  don't  leave  it 
in  this  condition  for  more 
than  a  few  seconds  when 
testing.  For  the  sake  of 
brevity,  reference  oscillator 
circuits,  phasing  circuits,  and 
line  blanker  have  been  omit- 
ted, since  they  have  been 
described  adequately  in  pre- 
vious articles.  Notice  the 
absence  of  gamma  correction 
circuits.  For  those  lucky 
enough  to  receive  data  from 
SMS  GOES,  no  gamma  cor- 
rection is  necessary.  For  the 
potarorbiting  NOAA  variety, 
the  daylight  visible  spectrum 
transmissions  need  little  or  no 
correction.  Night  or  day  IR 
are  seldom  recorded  at  this 
station. 

Some  More  Ideas 

The  circuits  described  are 

11/    B/75    173UZ   TEST 


Cawthon  print 
blanker* 


int.  Note  the  absence  of  lines  or  fine  pairing.  Drum  speed  —  240  rpm*  No  line 
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Fig.  4,  Drum/carriage  motor  drive  circuit. 


by  no  means  the  ultimate, 
although  they  appear  to 
shove  the  tube  circuits 
further  out  of  the  picimeand 
should  encourage  some  new 
ideas.  The  rectifier/summing 
amplifier  can  be  further 
simplified  and  miniaturized 
by  using  an  ILD-74  optoisu- 
lator  (costs  about  one  dollar) 
that  consists  of  two  LEDs 
optically  coupled  to  two  tran- 
sistors, and  gives  a  good  linear 
response  up  into  the  MHz 
region.    It   comes    in    a    DIP 


package.  Tie  pins  2  and  4 
together  for  signal  input,  and 
ground  pins  1  and  3,  Tie  pins 
6  and  7  together  and  connect 
to  Vcc  (5  V).  Tie  pins  5  and  8 
together  and  use  a  470 
Ohm  resistor  from  there  to 
ground,  A  beautiful,  symmet- 
rical, full  wave  rectified 
signal  can  be  obtained  at  the 
junction  pins  5  and  8  and 
the  470  Ohm  resistor*  This 
circuit  can  also  be  used 
following  a  low  pass  filter  to 
use  the  300  Hz  sync  pulses 


from  the  satellite  for  an  auto- 
phase  system,  to  eliminate 
manual  phasing.  I  noticed 
some  laser  diodes  on  the  mar- 
ket, selling  for  about  eight 
dollars,  that  are  capable  of 
high  currents  when  pulsed. 
Although  I  am  not  sure  how 
IR  tight  will  affect  photo- 
graphic paper  (it  is  normally 
insensitive  to  red,  amber,  and 
green  light),  a  laser  diode 
with  a  fairly  high  duty  cycle 
may  have  some  application  in 
this  ivspect*  The  high  cost  of 
a  glow  modulator  lamp 
($49.50  at  this  writing) 
would  have  some  of  us  look 
into  a  less  expensive  light 
source. 

With    the  coming  genera- 


tion of  geosynchronous  satel- 
lites operating  in  the  GHz 
region,  I  would  welcome 
some  ideas  from  the  UHF 
g3ng  on  a  1691,0  MHz  to 
137.5  MHz  simple  converter 
to  access  the  current  SMS 
GOES  daily  WEFAX  broad- 
casts,  Cawthon  had  the  first 
and  only  amateur  1691.0 
MHz  station  in  existence.  The 
front  end,  however,  consists 
of  commercially-built  or 
modified  commercial  equip- 
ment. Reception  is  by  a  ten 
foot  aluminum  spun  dish  at 
fixed  azimuth  and  elevation,  I 
will  be  happy  to  answer  ques* 
tions  pertaining  to  the 
project,  but  please  be  good 
and  send  an  SASE,  or  arrange 
a  sked  with  me  on  any  band 
except  160  meters.  ■ 
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Parts  List 

Fig*  1 ; 

R1  through  Rfi 

10k,  1%%  Watt 

U1 ,  U2 

741 

Fig,  2; 

All  resistors 

10k,  1%%  Watt 

Fig.  3; 

Rl  through  R5 

1 0k,  %  Watt 

R7 

Z2k 

R3 

3,3k 

R9 

330  fl 

R10 

Ik  pot 

U1,  U2 

741 

Q1 

2N3440 

11 

R11S6or  R1168 

mA 

0-25  mA  milliammeter 

Fig.  4; 

H 1 ,  R2, 

R3 

10k,  %  Watt 

R4 

5  k  pot 

R5 

10  £2,  K  Watt 

CV 

1.8  uF 

C2 

.1  uF 

C3 

2200  uF,  50  V 

C4 

50uF,50  V 

Wv 

.05  uF 

C6 

motor  cap 

C7 

2200  uF,  SO  V 

T1 

Stancor  A  25(  8  Q  PR  1 
8k  sec r  10  Watts 

LI 

4H 

•For  60  Hz;  for  48  Hz  -  5.2  uF 
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Compatible  with  all  sub-audible  tone  systems  such  as:  Private  Line, 
Channel  Guard,  Quiet  Channel,  etc. 

•  Powered  by  6-16vdc,  unregulated 

•  Microminiature  in  size  to  fit  inside  all  mobile  units 
and  most  portable  units 

•  Field  replaceable,  plug-in,  frequency  determining  elements 
""xcellen!  frequency  accuracy  and  temperature  stability 

utput  level  adjustment  potentiometer 
Low  distortion  sinewave  output 
Available  in  all  EIA  tone  frequencies,  67.0  Hz-203.5  Hz 

•  Complete  immunity  to  RF  ^ 
averse  polarity  protection  built-in 
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$29.95  each 

i/ired  and  tested,  complete  with 
-1  element 


communication/  speeiali/t/ 

P.O.BOX  153 
BREA,  CALIFORNIA  92621 

(714)  998-3021 


K-1   FIELD  REPLACEABLE, 
PLUG-IN,  FREQUENCY 
DETERMINING  ELEMENTS 

$3.00  each 


operation  occurs  many  times 
throughout  the  program  run* 
Notice  that  many  previous 
choices  can  become  un- 
acceptable. As  the  program 
proceeds  we  are,  in  effect, 
refining  the  decision-making 
process* 

An  Example  Program 

A  crossword  puzzle,  al- 
though suited  to  a  back- 
tracking solution,  is  too  ex- 
tensive for  small  systems,  and 
i  he  needed  heuristics  are 
almost  impossible  to  program 
anyway.  My  specific  example 
is,  then,  a  program  that  will 
set  up  an  ordinary  addition  of 
two  four-digit  numbers.  Ob- 
viously, the  sum  must  contain 
either  a  four*  or  five-digit 
number.   If  the  sum,  indeed, 


has  five  digits,  the  most 
significant  digit  (the  leftmost 
digit)  is  always  a  one.  Try  it. 
This  is  always  true. 

The  input  to  the  program 
is  a  series  of  letters,  such  that 
the  sum  row  obeys  the  rule  of 
addition.  A  specific  letter  can 
never  represent  more  than  a 
single  number  and  vice  versa, 
The  program  as  presented 
here  will  generate  all  the  solu- 
tions to  a  problem  if,  in  fact, 
any  do  exist!  Look  at  this 
example: 

SEND 
+  MORE 

MONEY 

This  has  only  one  solution 
(Lc,  M  =  ttO-  0,  N  =  6,  E  = 
5,  Y  =  2,  R  =  8,5  =  9,0  =  7). 
Then   the  program  will  out- 


put: 


9567 
+  1085 


10652 
This  specific  puzzle,  by 
the  way,  consumed  over  9 
CPU  seconds  on  an  IBM 
370/168  running  Dartmouth 
BASIC. 

How  1 1  Works 

Except     for     some     fine 
points,  the  program's  opera- 

tion  can  be  seen  in  the  flow 
diagram.  The    P$  array  con* 

tains  the  letters  representing 
the  problem.  It  is  a  5  x  3 
rectangular  array,  and,  there- 
fore, the  most  significant 
digit  of  each  addend  must  be 
a  blank.  The  leftmost  digit  of 
the  sum  must  be  input  either 
as  a  blank  or  a  letter.  The  T 


array  is  a  stack  that  corre- 
sponds to  the  P$  array  in  the 

following  manner:  If  a  letter 
has  been  assigned  a  number  in 
the  P$  array,  a  1  is  stored  in 
its  corresponding  position  in 
the  T  array.  The  S  array  is  the 
answer  stack  and  is  printed 
out  whenever  a  solution  is 
complete.  The  I,  U,  and  V 
arrays  are  used  to  determine 
acceptability. 

The  program  substitutes 
digits  for  letters  in  columns 
only.  The  rightmost  column 
is  processed  first,  and  the 
processing  proceeds  to  the 
left  until  all  columns  are 
accepted.  If  a  choice  even- 
tually leads  to  a  dead  end,  the 
previous  column  is  deleted 
(popped  off  the  answer 
stack).   This  is  analogous  to 


B0E 
0  03 


RUM 
RBI 


~    AN    EXAMPLE    OF 
--    FORM. 


a  eachtracjun&  ALuumrm  in  woa- recursive 

KM    LANG    i    5^77 


PK  l5>'TCJ£#5)#5C4»5Jjtf  LO  ,  uf  3>  *  W  1) 


—    READ    PPUELEH 
M    ■     I    TO    3 

PifM*  \h  J#  P J(M*9>*  Pt*  fl  +  6>#  Pi in+  31*  FlCM> 


THEN    310 


010    DIM 
000    P™0 

0  30    K»0 
040   C-tf 
045    PEtt 
050    HJH 
060       INH'T 
070   N£VT  « 
Ml   FW   J  *    t    TO   4 
09  0      fC*   1    ■     I    TO    5 
10t         frGF    N    -     J    TO    3 

1  L0  StJ,H>-0 
tflfl             T<<«?-1!0+»J»*«> 
1  30        NEXT   H 
140     NEXT  « 
1*0  NEXT    J 

(60    IF    Fl*  15*     <*    **    " 
170    O-  J 

175    F-l 

100    FEW    —     INITIALISE    SELECT  1  DM 
190    J*-l 

£00   FEM    —    SELECT   NEXT 
£10   ,i-Jt  l 
pee  K*«  1 
230   H-K+I 
£40    1C  \>'J 
E50    IC03-K 

860    H.T3  =  ?  CPI*II  H+C 
£7  0   I- If  3) 

000    IF    IC3>     *     10    THEM    £9  0 
IC  3>-I< 35- ]0 

m    —    CHECK    CHOICE    FGF   ACCEPT  ABILITY 
IF    0   <    *   TH&*    3*0 
IF    Pit  IS)    »    "    "   THEK    330 
IF    £   <    1  B  THEN    6b B 
300   GOTO    34  0 
330    If  I  »     10   THIN    650 
A*  I 

IF    A- 4   THEM    410 
360   IF    T<  CO- J>  +  J*A* Pi 
36j     t>    0    <>     1    THEN    36  3 

I  h    P*<  15  J    =    M    "    THEN 
D-O-  I 

IF    C«     1    THEN    36ft 
D-l 

FOR   H    -     1    TO    D 
FOP    N    *     I    TO    3 

0    -     1    THEN     37  1 
MA)    «     £CN*ttJ     THEN    650 
FSC  I5>     -     "    *"    THEtf     ?7£ 
I    THEN    650 


en 

£90 
30f 
310 


340 

350 


36£ 
363 
364 
305 
366 
367 
3«0 
30* 
370 
371 

37& 


I    TMEN    390 


374 


IF 
If 

IF 

IF    l(A> 
NEXT  M 
373  NEXT   » 
3  7«    A-A+l 
380   GOTO    350 
IF    5<A,0J 
GOTL    65ft 


390 
4  00 

«  10 
4B0 
4  30 


1(A>    THEN    37  4 


FOP    A   -     1    TD    3 

tr<  a>-0 

440  MEXT    A 

4  50  FOR   A  -     I    TO    3 
460  Hl-PiCf 0- |)*3*A) 
470  FOB   E  -     1    TO    3 
400  IF    A=f    THEN     500 

400  IF    Fi    <*■     PIC  c  P- l)  +  3*fi> 

495         U«E)*I 

5  00      NEXT    E 
510  NEXT    A 

520   FDfl    A   -     1    TO    3 

530      V-ICA) 

5  40      FOP    B   -     1    TO    3 


THEN    500 


550         II    A-F    THEN    570 

560         IF    W    <*     Iff)    THEN    570 

505         V<BJ-I 

570      NEXT    B 

590   NEXT    A 

590    P0R    A    ■     1    TO    3 

600       IF    tr<A)*UCA>    THEN    600 

6  10      HUTU    65  0 

6  20    NEXT    A 

6S5    HEM    «    END   ACCEFTAEtLlT*'    CHECK 

6  30  GOTO    740 

640    P£«    —    CHOICE    IS    NOT    ACCEPTABLE 

050    IF    <    <*    9    THEN    £30 

*6B   IF    J    «•    9    THEN    £10 

664    frfJi    —    IF    «    AND    J   NUT    -    0*9    TH&i     SELECT    >JETT 

ELSE 

60S    RW    —    PGP    ANSWEP    STACK    CCHOEC^c    EXHAUSTED) 

0  70    0-0-1 

6HB    IF     0    •«-     0    THEN    9  50 

690    K-Sf£*f> 

7  00  J- Si  l»  r-j 

701     IF     r    ■<*      I    THEN    TJ0 

7  0£    C-0 

7P3    GOTO    6  50 

7  10    C«SC4*P-  n 

7S0    GOTO    65P 

7  30    PEM    ™    CHOICE    15    AtCiJl  TAtL?: 

7  40    C-0 

7  50    rF     [(|)M(£)>C    *     10    THFJJ    76  0 

7  55    U- 1 

7  56    PEM    *'     pi'SH    Ct4_*^V    ON    A^*VEP    «TACrf 

7  6B    K-    N   «     I    TO    3 

7  70       5(*1#f»*'t  f  1> 

?Brt   NE^f    « 

7  90    FC4#n-)-tC 

9  00    IF    P    •    4    THEN    97  0 

B  IB    ENC*  1 

fl  15  S*r.*  1 

8  16    PE«    «     FEAI»C«    ^TACH    FOP    ASSIGN EO  LETTEPS   A«t» 

SET    THErl 

H»n    FOP   H    -     1    TO    3 

3  30      F  OH   *   -    G   TO    5 

S4M          H41    M    a     1    TO    3 

S5V            IJ-    t     *>    0    TKSN    «60 

S  55            rt- 3 

B60        iy  y  <>  a  mm  a?n 

366            F*5 

B70            Ih    PK(P-l)t3+^J    *>    P'it  t  V-  1>*:U-J  >    THE^    891 

SH0            rC  CD- 1 J  *3+V»Xl*  | 

9%2            IF    F    *     1    THEN    BS5 

S^J             ?(V^J»| 

?1*           fiOTO   00  6 

5tN.Xl*I  t«tJ 

-Jf            I^D*| 

090             IF    D    <»    4    THEN    00B 

391             IFF**B   THEJ    9  0B 

09             r*0 

>  e^         D»r*  1 

9  10          .tfEXT    N 

9  00      «EtJ    X 

9 £5   NEtT   M 

9  3«    t*  0+  | 

9  32    IF    F    «*    fl    THEif    9  35 

9  33    [*■*  | 

935    F-  I 

*»40    GOTO    190 

9S0    PRINT    "    " 

952    PPINT    "END    OF    SOLflTliKS,i 

}fr0    STOP 

965    PCM    —    .SGLirTiUtt    tOlUn 

970    PRINT    "    ■' 

9  75    FOB   H    ■     I    TO    3 

930      PPINT    ^CX#5)SS<M#  41  :5«M#3>?5(*#±:)  *S*H»  U 

990   9EXT  K 

99  2   SOTO   €50 

99  3   END 
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erasing  a  word  in  a  crossword 
puzzle  when  a  down  word 
doesn't    match    some    inter* 

secting  letter  of  an  across 
word.  Feedback  occurs  when- 
ever the  answer  stack  is 
popped,  since  a  previous 
column  is  then  remembered, 
and  the  next  choice  is  depen- 
dent on  this  remembrance. 

For  those  of  us  who  are  in 
the  habit  of  conserving  TTY 
paper,  and  wish  to  generate 
only  one  solution J  assuming 
one  does  exist,  line  992 
should  be  replaced  with  a 
STOP  statement.  Many  of 
these  puzzles  have  hundreds 
of  solutions ! 

Puzzles  that  have  few  solu- 
tions will  cause  the  program 
to  execute  for  comparatively 
long  periods  of  time*  In  fact, 
the  run  time  before  a  solution 
is  found  to  be  inversely  pro- 
portional to  the  number  of 
solutions.  I  include  this  as  a 
warning  to  people  who 
expect  an  output  im- 
mediately after  depressing  the 
return  key.  I've  run  a  prob- 
lem in  which  each  letter  in 
the  P$  array  was  different 
The  program  ran  for  more 
than  2  minutes  before  the 
message  END  OF  SOLU- 
TIONS was  printed!  In 
general }  whenever  this  mes- 
sage is  printed  without  any 
solutions  before  it,  then  no 
solutions  exist 

Some  Thoughts 

I've  seen  (and  written)  a 
number  of  backtracking  pro- 
grams applied  to  chess.  One 
such  program  is  known  as  the 
"knight's  tour."  In  this  case 
the      program      reads     the 


knight's  coordinates  on  a 
chess  board  and  generates  a 
combination  of  63  legal 
moves  so  that  the  knight 
visits  every  square  on  the 
board  exactly  once. 

In  1850  the  great  mathe- 
matician C  F.  Gauss  in- 
vestigated what  has  been 
called  the  "Eight  Queens 
Problem."  It  fundamentally 
consists  of  the  placement  of 
eight  queens  on  a  standard 
chess  board,  such  that  no 
queen  checks  against  another 
queen.  That  is,  no  queen  can 
be  in  the  same  column,  row, 
or  diagonal  as  another 
queen.  Needless  to  say,  even  a 
great  genius  such  as  Gauss 
could  not,  and  did  not,  gen- 
erate all  the  solutions.  How- 
ever, since  the  advent  of  the 
digital  computer,  and  by  the 
use  of  the  backtracking  al- 
gorithm, it  has  been  found 
that  92  such  solutions  exist. 
Try  doing  that  by  hand! 

So  far,  we've  seen  that 
backtracking  is  great  for 
playing  games,  suggesting  that 
the  method  is  short  of  prac- 
tical application.  Quite  con- 
trarily,  this  algorithm  will 
find  solutions  to  problems 
that  characteristically  defy 
analytic  solution. 

Consider  a  large  number  of 
switches  connected  together 
in  some  haphazard  series  and 
parallel  fashion.  Say  you  have 
some  input  signals  (telephone 
transmitters)  on  one  side  of 
the  switching  array  and  a 
finite  number  of  outputs 
(telephone  receivers)  on  the 
other  side.  The  problem  is  to 
connect  one  of  the  inputs  to 
an    output    device    of    your 
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Sample  runs* 

choice*  The  input  signals  be- 
come active  randomly  (when- 
ever the  telephones  are 
dialed).  A  computer  pro- 
grammed to  backtrack  could 
find  a  path  to  make  such  a 
connection.  If  no  connection 
is  possible,  because  other  sig- 
nals are  using  the  needed 
switches,  a  busy  signal  could 
be  generated.  In  this  case  the 
acceptability  clause  is  very 
simple  to  program,  since  we 
simply  test  whether  the 
switches  are  open  or  closed. 
As  a  final  note,  I'd  like  to 
point  out  that  learning  pro- 
grams have  been  the  domain 
of  computer  scientists.   One 


reason  for  this  is  because  such 
algorithms  are  usually  imple- 
mented by  languages  that  can 
be  recursive  (a  process  that 
BASIC  must  simulate).  I  hope 
I  have  prompted  more 
hobbyists  to  utilize  this  most 
i  n  teresti  n  g  problem- 
solver,   ■ 
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Practical 
Computer  Projects 


--  for  your  house 


Are     you     planning    to      puter  monitor  inside  and  out- 
_.  have    a  computer   run      side  temperatures,  tell  you  if 
your  house?  Will  your  cum-      it  is  raining,  or  check  that  the 
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Fig.  3*  No  optoisolators?  Roil  your  own. 


doors  or  windows  are  open  at 
a  particular  time?  Do  you 
wish  to  have  a  fire  and 
burglar  alarm  system  or  keep 
tabs  on  the  water  level  in  the 
basement?  If  you  do,  you  will 
want  your  electronic  man 
to  do  something  useful  with 
the  information.  Your  com- 
puter must  be  able  to  turn  on 
the  sump  pump  and  regulate 
the  furnace,  air  conditioner, 
or  attic  fan.  You  may  want  to 
make  certain  alarms  active  for 
only  part  of  the  day  or  only 
on  certain  days  of  the  week. 
You  might  want  the  coffee 
pot  or  electric  frying  pan 
lurned  on  to  have  your  break- 
fast ready  when  you  gel  up, 
or  you  may  want  your  stereo 
to  be  shut  off  at  2:00  a.mM  in 
case  you  forget.  The  list  of 
possible  uses  for  your  com- 
puter is  limited  only  by  your 
imagination. 

How  can  you  do  all  these 
wonderful     things?     The 


following  is  a  set  of  basic 
hardware  circuits  which  will 
allow  you  to  get  started. 
Every  reader  knows  thai  his 
thoughts  are  generally  worth 
cold,  hard  cash.  For  this 
reason,  you  won't  find  a  dis- 
sertation on  computer  con- 
trol of  a  440  V  3 -phase  over- 
head crane.  What  I  am  giving 
to  all  73  readers  is  a  set  of 
simple  circuits  which  you  can 
use  directly  to  control  your 
house  appliances,  Ali  the  de- 
signs in  this  article  are 
entirely  my  work. 

Most  of  the  units 
appliances  in  your  house  are 
1 20  V  ac  and  range  from  a 
few  Watts  to  a  couple  thou- 
sand. One  common  exception 
is  the  furnace*  The  best  place 
to  turn  your  furnace  on  and 
off  is  the  thermostat  tine.  On 
most  furnaces  this  is  a  24  V 
ac  line.  Regardless  of  the  volt* 
ages  involved,  the  basic  ideas 
are  the  same. 

In  Fig,  1,  you  can  see  a 
simple  way  in  which  the 
H74C1  optoisolator  can  be 
used  to  pass  full  current  to 
the  load.  This  means  thai 
your  bulb  will  burn  at  full 
brilliance.  1  would  like  to 
mention  that,  if  the  device 
lives  up  to  published  specs, 
there  would  be  no  problem  in 
driving  a  25-Walt  bulb  at  full 
brightness* 

Obviously,  25  W  is  not 
enough  for  a  coffee  pot  or  a 
washing  machine,  In  Fig.  2,  I 
have  designed  a  circuit  that 
can  handle  a  much  higher 
load.  By  using  the  LASCR 
side  of  the  optoisolator  to 
trigger  a  larger  SCRT  of  the 
25 -Amp  range,  you  can 
switch  loads  up  to  3000 
Watts.  Now  we're  talking! 
You  should  remember  that,  if 
the  load  is  inductive,  like  a 
pump  or  a  motor,  it  will  most 
likely  draw  three  times  as 
much  current  in  order  to  get 
started  as  it  does  after  it  gets 
up  to  normal  speed*  For  this 
reason,  allow  yourself  a 
working  margin  to  keep  parts 
from  going  up  in  smoke.  If  a 
25-Amp  SCR  is  used,  limit 
the  inductive-type  loads  to 
1000  W,  or  about  8  Amps. 
Toasters,  coffee  pots,  electric 
frying  pans,  and  light  bulbs 
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are  noninductive  and  can  go 
the  full  3000  Watts. 

If  you  can't  find  an 
H74C1  optoisolator,  have  no 
fear  -  it  is  quite  easy  to  make 
one.  Light-activated  SCRs  are 
available  from  Radio  Shack 
and  many  other  places.  LEDs 
and    heat-shrink    tubing    are 

very     common     also.     By 

slipping    an     LED    and    an 

LASCR  into  a  piece  of  heat- 
shrink  tubing  so  that  they 
touch>  and  then  heating  the 
tubing,  you  end  up  with  a 
home  brew  optoisolator 
which  will  work  just  as  well 
as  the  prepackaged  type* 
Watch  the  maximum  currents 
and  voltages  for  which  your 
LASCR  was  made.  Stay 
within  those  limits,  and  you 
will  get  satisfactory  perfor- 
mance. If  you  can't  find  the 
dark  opaque  tubing,  a  little 
flat  black  paint  over  the  out- 
side will  keep  your  unit  from 
being  triggered  by  back- 
ground lighting. 

As  you  see  in  Fig.  4,  I  have 
given  you  another  alternative 
to  ac  control.  Using  the  sat- 
uration characteristic  of  a 
common  filament  trans- 
former allows  you  to  trigger  a 
full-wave  triac  on  or  off,  The 
transformer  can  be  anything 
from  a  63-  to  a  12.6-volt 
secondary.  The  potentiom- 
eter will  allow  enough  ad- 
justment so  that  parts  values 
are  not  critical.  Be  certain 
that  the  primary  of  the  trans- 
former is  towards  the  triac. 
To  set  this  circuit  for  proper 
on-off     action,    ground     the 
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Fig.  6,  Basic  inverter. 


data  input.  A  ground  at  this 
point  will  light  the  LED.  With 
the  ground  in  place,  adjust 
the  pot,  so  the  load  is  turned 
on.  Remove  the  ground,  and 
the  load  should  be  switched 
off.  This  is  the  setting  at 
which  you  will  leave  it  Now 
try  it  from  your  I/O  port. 
Remember  that  the  logic  0 
turns  the  device  on;  logic  1 
turns  it  off, 

I  know  there  could  be 
special  cases  where  you 
would  like  to  power  a  heavy 
load  from  a  dc  line.  An  ex- 
ample of  this  would  be 
driving  a  solenoid  or  an  elec- 
tromagnet from  a  48  V  dc 
supply.  This  can  be  used  for 
stopping  the  paper  tape  in 
your  new  home  brew  high 
speed  reader,  I  have  provided 
for  just  that  contingency  with 
the  circuit  in  Fig.  5.  In  this 
one,  1  allowed  a  0  logic  to 
again  be  the  level  to  trigger 
the  load  on,  but  I  am  in- 
cluding the  opposite  type, 
also.  A  0  level  at  the  input 
turns  the  first  transistor  off. 
This  allows  the  base  of  the 
next  transistor  to  go  high, 
and  that  transistor  turns  on. 
In  turn,  this  switches  the  final 
transistor  on,  allowing  the 
load  to  pull  full  current*  The 
low-value  resistor  in  the 
emitter  lead  prevents  thermal 
runaway. 

As  I  promised,  for  the 
person  who  wants  a  1  level  to 
activate  his  outboard  equip- 
ment, it  is  as  simple  as  adding 
an  inverter   to   the  other  cir- 
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Fig,  5,  Drive  a  15- Amp  had  on  a  48-vott  line. 


cuits.  In  Fig.  6  is  a  one^tran- 
sistor  inverter,  which  can  be 
inserted  between  the  I/O  port 
and  the  logic-input  lead  of 
the  other  circuits  I  have  men- 
tioned. An  IC  inverter  will 
work  equally  well  at  this 
point,  providing  it  is  one  with 
a  TTL  fanout  of  10  or  more. 

The  siren  driver  in  Fig.  7  is 
just  the  ticket  to  add  to  the 
fire  and  burglar  alarm  you  are 
planning.  I  am  showing  the 
siren  powered  by  9  volts,  as  I 
believe  this  is  common  to 
many  of  the  available 
modules.  Notice^  however, 
the  similarity  to  Fig,  8.  The 
same  driver  may  be  used  with 
a  variety  of  voltages  at  the 
output.  The  only  limit  is  the 
maximum  voltage  of  the 
second  transistor. 

The  last  diagram  shows 
you  how  to  drive  a  relay  from 
your  low-powered  1/0  port* 
With  the  contacts  of  the  re- 
lay,  it  does  not  matter  if  the 
furnace,  door-lock  solenoid, 
or  toaster  you  are  switching  is 
ac  or  dc,  nor  does  it  matter 
what  the  voltage  is  or  what 
current  is  being  drawn,  as 
long  as  you  do  not  exceed  the 
ratings  of  the  contacts.  I  indi- 
cated that  you  should  use  a 
1 2  V  dc  relay,  as  most  of  the 
home  computers  already  have 
a  12-volt  supply,  The  diode 
across  the  relay  coil  is  re- 
versed to  the  current  flow 
and  is  there  to  cut  transients 
caused  by  the  inductive  load. 
If  you  have  an  inductive  load 


in  the  circuit  in  Fig.  5,  which 
I  said  can  be  used  as  a  sole- 
noid or  relay  driver,  a  re- 
versed diode  should  be  added 
to  it,  also.  This  removes  the 
possible  transients  of  voltage 
which  can  zoom  to  several 
hundred  volts  and  cause  tran- 
sistor failure. 

1  can  picture  it  all  now. 
You  can  rise  in  the  morning 
to  the  sound  of  your  com- 
puter-driven electronic 
chimes.  Addressing  the  new 
voice-entry  input  of  your 
home  marvel  and  friend,  you 
tell  it  to  hold  the  eggs  —  you 
are  only  having  coffee  and 
toast  this  morning.  Flaw- 
lessly, the  circuits  to  your 
coffee  pot  and  your  toaster 
are  turned  on*  so  the  food 
will  be  ready  when  you  are. 
Leaving  the  door,  you  tell  the 
computer,  which  may  even 
respond  to  a  name,  that  you 
will  be  gone  all  day.  It  shuts 
down  the  coffee,  toaster,  and 
furnace.  It  arms  all  burglar 
alarms,  and,  if  any  windows 
are  unlocked,  it  locks  them 
by  solenoid.  The  fire  sensors 
are  always  on,  but,  instead  of 
a  local  siren,  they  will  now 
dial  the  fire  department.  As 
your  car  backs  out  of  the 
driveway,  the  house  is  already 
cooling  down  to  save  on  fuel 
bitls.  To  amuse  itself  while 
you  are  gone,  the  home  com- 
puter begins  to  print  out 
checks  and  letters  to  friends, 
so  you  can  sign  them  when 
you    get    home.  ■ 
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The  shipping  carton 
measures  18  x  18  x  13 
inches  and  checks  in  ,n  about 
40  pounds.  It  will  fit  in  the 
car  nicely  for  the  trip  home.  I 
would  suggest  that  the  gals  let 
the  salesperson  place  the 
carton  in  the  car  for  them. 
You  can  wrestle  the  thing 
into  the  house  after  you  get  it 
home. 

ff  you  have  been  waiting 
for  Heath  kit  to  get  their  act 
together  before  you  take  the 
plunge,  you  can  slop  waiting. 
This  one  puts  the  whole  show 
together  and  packages  it  in  a 
neat  console,  just  a  little 
larger    than    the    typewriter 


that  put  the  words  on  this 
manuscript. 

Shipping  Carton  Packaging 

One  of  the  things  that  I 
look  for  in  kits  is  how  well 
the  manufacturer  packages 
his  kit.  All  kinds  of  things  can 
be  inferred  from  this  informa- 
tion. The  ham  or  computer 
nut  on  the  receiving  end 
wants  the  kit  components 
well  protected,  After  all,  he 
has  already  paid  for  them. 
How  well  the  contents  are 
protected  also  reflects  how 
much  the  manufacturer 
thinks  of  his  product.  He 
should  want  to  gel  it  to  the 
buyer  without  any  damage 
whatsoever  to   the  contents. 

This  kit  is  exceptionally 
well  packaged.  Inside,  there  is 
ample  packing  material,  and 


each  individual  item  is  pro- 
tected from  its  neighbors,  so 
there  is  no  chance  of  com- 
ponents rubbing  and  bumping 
together.  Short  of  dropping 
the  shipping  carton  from  a 
height  of  4  feet  onto  a  con- 
crete floor,  you  can't  hurt 
things  at  all.  Normal  shipping 
handling  should  not  affect 
this  carton  rs  contents. 

Unpacking 

When  you  slit  the  top  tape 
holding  the  upper  flaps 
closed,  the  first  thing  you  see 
is  the  thick  binder.  This  is 
exactly  the  way  it  should  be. 
Leave  the  rest  of  the  kit 
packed,  and  take  the  binder 
out  of  the  carton,  relax  in  the 
easy  chair,  and  read  it.  (We 
kit  builders  always  do  this 
before  we  build  a  kit,  don't 
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we?) 

The  first  thing  you  are 
going  to  see  is  a  page  that 
says  "STOP!  Do  not  pass  Go 
without  reading  this  page." 
We  have  a  number  of  re- 
visions to  incorporate  into 
the  manual  first  This  is  par 
for  the  course.  Even  Heath 
has  to  do  this  with  their 
products  for  awhile,  until  all 
the  kit  builders  feed  back  the 
necessary  information  to  get 
all  the  errors  out  of  the 
assembly  manual  before  the 
second  printing  of  the 
manual.  (Sometimes,  it's  the 
second  or  third  printing 
before  you  gel  an  error-free 
manual  to  work  from.)  Don't 
panic.  The  revisions  are  quite 
minor  and  already  reflect 
some  of  the  feedback  from 
the  kit-building  fraternity* 

Manual  Revisions 

I  want  to  revise  the  assem- 
bly manual  even  further,  but 
this  revision  has  to  do  with 
the  nature  of  the  kit  builder 
rather  than  any  errors  that  I 
uncovered.  In  Step  3  of  the 
revision  page,  add  an  (aa) 
before  the  manual's  Step  1, 
For  the  (aa)  step  put  in:  Go 
to  section  VI,  page  VI -9. 
What  I  want  to  do  is  to  get 
you  to  the  part  of  the  manual 
concerning  the  finishing  of 
the  walnut  side  panels  at  the 
very  start.  These  solid  walnut 
side  panels  have  to  be 
finished  with  some  type  of 
protective  coating,  and  this 
will  take  some  time.  It  could 
take  several  days  to  put  on 
the  finish  of  your  choice,  tf 
you  don't  have  them  all  done, 
finish  dry,  and  ready  when 
you  get  to  that  particular 
assembly  step,  they  will 
probably  end  up  getting  put 
on  without  any  finish  what- 
soever, and  you'll  make  the 
excuse  that  you'll  take  them 
off  later  and  finish  them.  If 
this  step  is  not  taken  at  the 
onset  of  the  construction 
process,  then  we  kit  builders 
know  what  will  happen.  (Of 
course,  if  you  really  read  the 
assembly  manual  that  care- 
fully, you  already  knew  this. 
The  kit  manufacturers  don't 
know  us  kit  builders  very 
well,  do  they?) 
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Assembly     Tools    and    Test 
Equipment 

A  list  of  tools  and  neces- 
sary test  equipment  is  given 
at  the  beginning  of  each 
section.  Almost  all  of  these 
tools  will  already  be  on  hand 
for  any  serious  kit  builder.  A 
good  #2  Phillips  screwdriver 
is  an  absolute  must  A  good 
volt  ohmmeter  is  a  must  An 
oscilloscope  is  desirable,  but 
Processor  Technology  Cor- 
poration (hereinafter  called 
PTC)  shows  you  how  to  build 
an  rf  probe  from  some  of  the 
kit  parts  to  bypass  the  scope, 
if  you  don't  have  one- 
One  of  the  things  you  are 
going  to  have  to  get  for  your 
computer  system  is  a  video 
monitor.  In  fact,  you  are 
going  to  have  to  have  one  for 
the  assembly  of  this  kit.  This 
can  be  a  commercial  monitor 
or  a  modified  TV  set.  If  you 
modify  a  TV  set,  then  modify 
one  that  has  a  transformer  in 
it.  Don't  even  try  to  use  a 
so-called  "transformerless" 
set.  These  are  often  called 
" hot-chassis  sets"  and  rightly 
so.  A  transistorized  black  and 
white  TV  is  around  $100. 
Since  you  are  going  to  have 
more  than  a  kilobuck 
invested  in  your  system,  it  is 
not  economically  sound  to 
try  and  use  a  hot-chassis  TV 
set  with  the  possibility  of 
destroying  your  $1000  invest- 
ment The  details  on  how  to 
convert  a  TV  to  make  your- 
self a  good  monitor  are  in  the 
back  of  your  binder. 

The  assembly  of  the  power 
supply  and  what  PTC  calls 
the  Personality  Module  will 
not  require  the  video  mon- 
itor. As  soon  as  you  start  the 
assembly  of  the  main  board, 
you  will  need  it.  PTC  is  going 
to  have  you  assemble  and  test 
the  built-in  character  gen- 
erator chip  and  all  its  asso- 
ciated circuits  at  the  begin- 
ning, to  make  sure  they  work 
before  you  proceed  with  the 
microprocessor  section.  This 
is  sound  procedure,  and,  after 
you  see  the  entire  character 
set  displayed  on  the  screen, 
you  will  be  feeling  quite  good 
about  your  decision  to  build 
the  SOL. 


So,  as  soon  as  you  place 
your  order  for  your  kit,  get 
shopping  for  your  monitor. 
Until  the  kit  arrives,  you  can 
enjoy  the  little  black  and 
white  transistorized  TV  in  its 
more  conventional  applica- 
tion. 

Problems 

This  usually  turns  out  to 
be  the  longest  portion  of  my 
kit  building  articles.  This  time 
I  am  going  to  have  to  stretch 
this  section  and  get  picky  on 
the  tiniest  details,  because  I 
had  no  problems.  I  suppose  a 
good  deal  of  this  lack  of 
problems  could  be  con- 
tributed to  luck.  However, 
Murphy  usually  doesnJt  treat 
me  any  differently  than  he 
treats  you. 

The  first  unit  assembled  Is 
the  power  supply  module.  It 
went  together  smoothly  and 
without  problems.  A  test  of 
the  assembled  power  supply 
module  showed  all  the  right 
voltages  in  the  right  places, 
except  one.  I'll  get  to  that 
incorrect  voltage  in  a 
moment  PTC  even  includes  a 
spare  fuse  in  case  you  aren't 
as  lucky  as  I  was.  This  unit 
now  has  a  spare  fuse, 

There  is  one  feature  In  the 
power  supply  that  I  feel  is 
needed  and  is  state  of  the  art. 
This  is  the  inclusion  in  this 
power  supply  of  overvoltage 


protection.  Consider  what 
will  happen  to  all  your 
precious  chips,  throughout 
the  entire  computer,  if  the 
series  pass  regulator  transistor 
fails.  The  most  common 
failure  is  a  collector-to- 
emitter  short.  Such  a  failure 
places  unregulated  dc  on  all 
chips  connected  to  the  +5 
volt  line,  TTL  chips  don't  like 
to  see  anything  over  about 
5.5  volts.  They  are  most 
unhappy  with  3  volts  applied 
to  them.  There  are  a  lot  of 
TTL  chips  in  this  computer. 
This  power  supply  has 
overvoltage  protection  built 
in,  and  this  feature  is  often 
called  "crowbar  overvoltage" 
protection.  I  feel  that  this 
feature  is  so  important  that  I 
deliberately  left  this  circuit 
"energized,"  or  operational, 
to  make  certain  the  over- 
voltage ||ircuitry  was  func- 
tional. By  leaving  out  R2  on 
the  power  supply,  you  can 
leave  the  overvoltage  circuit 
functioning,  and  you  will  not 
have  +5  volts  out  of  the 
power  supply.  Since  R2  is 
involved  in  one  of  the  modifi- 
cations that  PTC  is  going  to 
have  you  make,  it  is  relatively 
simple  to  leave  oui  R2  and 
the  modification,  to  insure 
that  the  circuit  will  offer  the 
desired  protection.  This  is 
why  I  had  one  incorrect  volt- 
age, as  stated  above.  It  was 


not  because  I  had  a  problem; 
it  was  because  I  deliberately 
introduced  a  problem,  so  I 
could  test  something.  It 
involves  a  little  extra  work  on 
your  part,  but  I  feel  thai  it  is 
worth  the  extra  work. 

Assembly 

I  implied  earlier  that  this 
was  a  kit  that  was  comparable 
to  a  Heathkit.  I  still  wish  to 
imply  that  you  do  not  need 
to  wait  for  Heathkit  to  come 
out  with  their  product.  This 
one  comes  close  to  their  line 
in  simplicity  of  assembly.* 
You  should  have  assembled 
several  Heathkits,  including 
some  of  their  more  com- 
plicated ones.  This  is  not  m 
easy  kit  and  certainly  not  one 
that  you  should  try  to  cut 
your  teeth  on.  Assembly  time 
for  me  ran  to  40  hours,  and  I 
had  no  problems.  With  any 
problems,  you  should  plan  on 
at  least  twice  that  much  time. 
The  factory  charges  $500 
more  for  the  assembled  kits. 
So  that  is  how  much  you  are 
going  to  save  (earn?)  by 
assembling  your  own  kit. 
That's  what  I  would  charge 
to  put  one  together  for  you, 
and  I  would  be  earning  every 
penny  of  it,  too, 

You  need  to  be  able  to 
solder  and  solder  very  well. 
You  need  to  be  able  to  make 
a    good     solder    connection 


Kit  contents,  with  some  stiff  wrapped  in  their  packaging, 
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quickly,  with  no  more  heat 
than  is  necessary  to  do  the 
job  correctly.  You  need  a 
good,  temperature-controlled 
soldering  iron  with  a  small 
point  If  you  don't  have  one, 
then  I  suggest  that  you  allow 
an  extra  $50,00  for  your 
system  and  purchase  one. 
That's  only  5%  of  your 
investment,  and  I  can't  see 
how  you  can  get  around  it 

This  kit  will  challenge  all 
the  skills  you  have  built  up 
assembling  all  the  other  kits. 
It  is  extremely  well  designed 
mechanically.  They  have 
squeezed  an  awful  lot  into 
that  package,  and  I  am  still 
amazed  at  how  all  the  parts 
fit  Somebody  there  at  PTC 
has  a  lot  of  skill  in  the 
mechanical  engineering 
department. 

Problems?  I  couldn't  find 
one  transistor.  I  couldn't  find 
the  tape  that  goes  in  the 
finger  wells.  (The  tape  is 
packaged  in  with  the  plexiglas 
in  the  lid.}  I  won't  say  that 
the  transistor  was  not  in  the 
kit  I  suspect  that  1  lost  it 
somewhere  here  on  the  work- 
bench. With  several  thousand 
parts  in  the  kit,  a  track  record 
of  just  one  missing  item  tends 
to  make  me  think  1  was  at 
fault  and  not  PTC.  I  replaced 
the  missing  transistor  from 
my  own  stock  and  did  not 


even  ask  PTC  for  it  Thus, 
with  no  missing  parts,  my 
assembly  was  not  held  up  at 
alt  (The  walnut  end  panels 
still  don't  have  any  finish  on 
them,) 

The  Keyboard 

I  really  like  this  keyboard. 
It  has  everything  on  It,  and  1 
especially  like  the  way  it  is 
constructed.  The  keys  have 
what  appears  to  be  aluminum 
foil  bonded  to  a  spring-type 
sponge  pad.  As  you  press 
down  on  a  key,  this  foil 
shorts  two  contacts  on  the 
keyboard  PC  board  under  the 
key.  This  is  my  kind  of 
circuit  simple,  effective, 
and  almost  foolproof.  If  you 
don't  buy  the  SOL,  buy  the 
keyboard  (if  PTC  will  sell  you 
one  separately).  It's  a  winner. 
The  feel  is  almost  perfect 
The  keys  are  arranged  beauti- 
fully and  functionally. 

The  Video  Display 

If  you  a^embie  any  com- 
puter, or  even  if  you  buy  one 
already  assembled,  the  first 
thing  that  you  will  find  when 
you  finish  assembly  is  that 
you  can't  do  anything,  You 
have  to  have  some  way  to  get 
data  into  the  machine  and 
some  way  for  the  machine  to 
get  data  back  out  to  you.  The 
keyboard   takes  care  of  the 


data  input  I  have  already 
indicated  that  you'll  have  to 
have  a  video  monitor  in  order 
to  assemble  the  SOL,  You 
would  have  made  it  the  first 
purchase  after  assembling 
SOL  anyway,  so  you  already 
have  the  output  device  on 
hand.  The  video  monitor 
circuitry  is  built  into  SOL, 
and  you  have  verified  its 
operation  during  assembly. 
All  you  need  to  do  now,  to 
be  up  and  running,  is  to 
connect  the  video  monitor  to 
the  machine.  The  assembly 
sequence  and  testing  pro- 
cedures also  assure  you  that, 
after  you  get  the  kit  all  put 
together,  it  will  do  something 
immediately. 

The  video  display  is  based 
on  the  6574  character  gen- 
erator chip,  and  this  gives  you 
the  full  ASCII  character  set, 
both  upper-  and  lowercase 
letters  and  all  the  other 
symbols*  Provisions  are  made 
for  your  choice  of  letters  as 
well.  You  can  have  black 
letters  on  a  white  background 
or  white  letters  on  a  biack 
background.  And  you  can 
have  combinations  of  the  two 
options.  You  will  not  have 
the  Greek  alphabet  with  the 
character  generator,  but  I 
doubt  that  this  lack  will 
dismay  very  many  of  us.  The 
lowercase    letters  are  offset 


M 


It 


Four  major  modules  of  the  kit* 


That  is,  the  descenders,  such 
as  on  the  letter  "p"f  extend 
below  the  line  the  way  they 
are  supposed  to.  The  display 
is  64  characters  wide,  and, 
although  this  crowds  the 
letters  a  little  on  my  5-inch 
monitor,  each  character  is 
clean  and  quite  readable.  On 
a  larger  screen,  the  characters 
are  better  separated  and  more 
legible.  I  like  this  video  mon- 
itor display. 

Input/Output  and  Expansion 
Capabilities 

A  serial  data  in  put /output 
port  is  built  in.  A  parallel 
data  input/output  port  is 
built  in.  All  the  circuitry  to 
control  these  ports  is  built  in. 
A  cassette  input/output  port 
and  its  associated  circuitry 
are  built  in. 

There  are  only  five  slots  in 
the  card  cage.  Is  this  going  to 
be  a  limiting  factor?  Every 
function  that  you  want  your 
machine  to  perform  requires 
the  filling  up  of  a  mother 
board  slot.  Most  computers 
have  as  many  as  20  or  even 
22  slots  for  you  to  plug  cards 
into  to  get  these  functions. 
Only  having  five  available 
slots  may  seem  to  be  quite  a 
limitation,  at  first.  But,  if  you 
stop  and  think  for  a  moment, 
PTC  has  built  in  almost  all 
the  circuitry  that  you  need 
for  almost  all  the  functions 
you  are  going  to  want  imme- 
diately. One  of  those  slots  is 
going  to  get  either  an  8K  or 
16K  memory  board.  As  soon 
as  it  is  filled,  you  can  load 
PTC  BASIC  via  the  built-in 
cassette  recorder  circuitry 
and  begin  programming  in 
BASIC.  Another  slot  can  be 
filled  with  a  floppy  disk  con- 
troller, A  third  slot  can  con- 
tain the  interface  circuitry  for 
a  hard-copy  printer,  if  you 
can't  interface  either  through 
the  serial  I/O  or  parallel  I/O 
circuitry  that  you  already 
have.  You  may  just  have  to 
hunt  (or  wait  until  something 
else  is  invented)  for  some- 
thing to  fill  those  other 
empty  slots  in  the  card  cage. 

What  Will  It  Do? 

A  better  question  might 
be:  What  won't  it  do?  Attach 
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the  monitor  and  apply  power. 
Inside,  a  small  plug-in  board 
that  PTC  calls  their  Per- 
sonality Module,  which 
contains  4  EROMs,  provides 
the  firmware  to  get  opera* 
tionaL  The  board  is  a  small 
one,  but  it's  big  on  perfor- 
mance and  takes  the  place  of 
still  another  one  of  those 
boards  that  would  normally 
go  in  a  mother  board  slot 
When  you  order  your  kit,  get 
their  best  Personality  Module, 
which  PTC  calls  SOLOS™. 
It  does  everything. 

Software  Support 

PTC  has  indicated  that  a 
full  line  of  software  support 
will  be  available  as  soon  as  all 
the  bugs  are  out.  That's  nice 
—  most  of  us  would  much 
rather  wait  a  little  longer  for 
them  to  debug  in  exchange 
for  the  time  it  would  take  us 
to  debug.  In  the  meantime, 
since  this  is  an  8080-based 
machine,  all  the  8080  soft- 
ware that  has  been  written 
can  be  loaded  from  cassette 
and  we  can  do  anything  with 


this  computer  system  that  we 
can  get  into  programming. 
The  speed  of  this  machine  is 
optimum.  Running  a  machine 
at  4  MHz  costs  dollars.  We 
have  to  use  memory  that  h 
very  fast  andf  therefore,  costs 
more  money.  By  running  the 
system  at  a  slower  speed,  we 
save  money  on  almost  every 
device  that  we  want  to  add  to 
the  system.  Most  of  the  time 
that  a  computer  system  is 
operating  is  spent  waiting  for 
a  cassette  to  load,  the  printer 
to  print  out,  or  the  operator 
to  program.  For  the  home 
computerist,  there  is  seldom  a 
time  that  running  at  4  MHz  is 
cost  effective.  The  trade-off 
of  speed  versus  dollars  is  still 
very  much  on  the  side  of 
dollars.  My  system  uses  a  750 
kHz  clock.  It  waits  90%  of 
the  time  for  me.  I  am  the 
factor  that  limits  the  speed  of 
my  system. 

Operation 

As  soon  as  you  complete 
assembly,  connect  the  mon- 
itor, and   apply  power,  you 


can  do  something.  Power  on 
produces  auto  reset,  the 
prompt  character  appears, 
and  the  system  awaits  your 
instructions.  Typing  DUmp 
followed  by  the  entire  ad- 
dress range  from  0000  to 
FFFF  will  cause  the  entire 
contents  of  memory  to  flash 
by  on  the  screen.  The  ad- 
dresses change  so  fast  that  the 
last  two  hexadecimal  digits 
are  nothing  but  blurs*  and  the 
entire  screen  is  nothing  but 
data  in  hexadecimal  form.  In 
a  couple  of  minutes,  the  entire 
65K  of  addressable  memory 
is  dumped.  If  a  high  speed 
printer  were  hung  on  the 
parallel  data  port,  the  paper 
in  the  printer  would  literally 
fly  out  of  the  printer  and 
across  the  room. 

Many  other  commands  are 
already  programmed  into  the 
EROM  firmware.  You II  have 
to  get  yourself  a  SOL  with 
SOLOS  and  see  for  yourself. 

Summary 

Been  waiting  for  Heathkit 
to  come  out  with  their  kit? 


They  are  too  late*  Processor 
Technology  has  stolen  the 
ball  gpme.  If  you  have  already 
built  several  kits,  and  at  least 
one  of  the  more  complicated 
kits,  and  you  can  solder 
quickly  and  well,  then  watt 
no  lunger.  Write:  Processor 
Technology  Corporation, 
6200  Hoi  I  is  Street,  Emory- 
ville  CA  94608;  or  call  them 
at  (415)  652-8080,  and  get 
the  scoop.  Get  yourself  a 
video  monitor  or  a  small 
black  and  white  transistorized 
TV  set  that  has  a  transformer 
in  it,  get  a  schematic  for  the 
thing,  modify  it,  assemble 
the  SOL,  and  you  will  have 
an  operational  computer 
system.  Add  8K  of  BASIC  via 
the  cassette  input  already 
provided,  and  you  can  start 
programming  in  BASIC 
immediately.  Add  a  floppy 
and  a  floppy  controller,  and 
you  can  have  the  whole  ball 
game  on  the  road  for  about 
S2k  with  enough  memory  to 
play  all  the  games  and  even 
do  the  books  for  the  cor- 
porate business.  ■ 


IN  ELECTRONICS 


HAS  THE  LINE.. 


DIP/IC    INSERTION  TOOL  with  PIN  STRAIGHTENER 


MINIMUM  QHDER  $25.00,  SHIPPING  CHARGE  $1,00,  NT,  CITY  AMD  STATE  RfSIDCHfS  APP  TAX 


Oh  MACHLXEAXD  TOOL  CORPORATION 

3455  CONNER  STREET,  BRONX.  NEW  YORK   N  Y  10475  USA 

PHONE  (2131  9H  6600  TELE*  NO  12  5091 
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How  To  Keep 


Your  Computer  Happy 


Congratulations!  Through 
a  lot  of  hard  work, 
biood,  sweat,  and  tears,  not 
to  mention  a  few  expletives 
that  weren't  deleted,  you 
have  made  a  computer  sys- 
tem. Even  if  it  is  just  a  couple 
K  of  memory  and  practically 
no  I/O,  you  have  a  right  to  be 
proud  of  your  accomplish- 
ment. 

Let's  face  it,  there  have 
been  a  lot  of  articles  written 
on  special  software,  games, 
debug  programs,  and  such,  as 
well  as  a  lot  of  Ideas  for 
incorporating  some  special 
hardware  or  improving 
existing  system   hardware  in 


others.  This  article  does 
neither,  Hopefully,  this 
article  will  help  you  to 
achieve  long  periods  of  time 
between  failures,  minimize 
flakes  (intermittent  prob- 
lems), and,  in  general ,  keep 
things  running  smoothly. 
Some  of  the  suggestions  given 
may  seem  like  small  things, 
but  small  things  do  add  up. 
Following  the  suggestions  in 
this  article  may  not  entirely 
prevent  down  time,  but  it  will 
better  the  odds*  Take  the 
word  of  a  field  engineer  who 
has  seen  many  data  pro- 
cessing centers  —  the  well- 
maintained  center  is  easier  to 


work  in  and  requires  the  least 
amount  of  work. 

Keep  It  Clean! 

Two  of  the  worst  long- 
term  enemies  of  computers 
(and  other  pieces  of  elec- 
tronic gear)  are  dirt  and  heat. 
Static  is  also  a  danger,  but 
usually  that  causes  immediate 
problems.  It  will  either  de- 
stroy or  confuse  the  logic, 
thus  making  the  problem 
solid.  Dirt  and  heat,  on  the 
other  hand,  can  cause  inter- 
mittent problems,  excessive 
current  drain,  and,  in  general, 
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cause  a  long-term  degradation 
of  your  system. 

Let's  discuss  dirt.  I  once 
had  a  problem  with  a  high- 
speed paper  tape  reader  inter- 
face that  caused  the  reader  to 
run  backwards.  The  cause  was 
an  accumulation  of  dirt  on 
one  section  of  the  board 
which  changed  the  logic*  In 
this  case,  a  thorough 
scrubbing  with  alcohol  was  all 
that  was  needed  to  clean  it 
up,  but  the  fact  remains  that 
it  could  have  been  avoided. 

Pre ven tati ve  mai  n te n ance 
does  just  that;  it  prevents  the 
need  for  maintenance.  If 
your  computer  cabinet  has  a 
filter,  keep  it  clean.  If  it 
doesn't,  put  one  on.  When 
you  put  one  on,  put  it  on 
where  the  air  is  drawn  in. 
There's  no  sense  in  filtering 
the  air  leaving  the  cabinet, 
since  this  just  turns  it  into  a 
vacuum  cleaner.  If  your  com- 
puter doesn't  have  a  cabinet, 
look  into  making  or  buying 
one. 

Other  areas  where  dirt 
causes  problems  are  board 
contacts  and  plugs.  There 
have  been  many  times  when 
just  reseating  a  board  or 
cleaning  its  contacts  helped 
bring  a  system  back  on  its 
feet 

How  often  you  clean 
things  up  depends  on  how 
much  you  value  your  equip- 
ment, how  often  you  use  it, 
and  how  large  a  system  you 
have.  If  you  use  your  system 
(or  have  it  turned  on)  for  8  to 
16  hours  a  day,  you  may 
want  to  take  fifteen  minutes 
each  week  to  inspect  things. 

Here     are     some     dos     and 

don'ts: 

1;    Vacuum    your   filters.    A 

clogged  filter  does  not  allow 

good  air  circulation  and  will 

cause     overheating.     If    you 

don't  have  filters,  make  sure 


b) 


Fig.  L  (a)  This  is  what  a  circuit  may  be  meant  to  look  like,  (h) 
Because  of  dirt,  the  circuit  may  be  changed  to  look  like  this. 
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Fig.  2.  (a)  Without  a  fan,  the  heat  stays  in  the  cabinet  (b) 
With  fans,  air  is  forced  through  the  cabinet. 


you  keep  the  boards  free  of 
dust 

2.  If  you  want  to  clean  the 
contacts  on  your  printed  cir- 
cuit boards,  you  have  two 
choices.  If  the  problem  is  just 
dirt,  use  some  isopropyl 
alcohol.  If  the  contacts  have 
oxidized,  however,  use  a  pink 
eraser.  Let  me  point  out  that 
even  gold  contacts  will  oxi- 
dize. Neverp  never  use  sand- 
paper or  steel  wool,  as  they 
are  too  abrasive.  If  you  have 
gold-plated  contacts,  and  you 
use  steel  wool  or  sandpaper, 
you'll  soon  find  them  not  to 
be  gold  plated.  Continue  on, 
and  you'll  soon  find  you 
don't  have  any  contacts.  Steel 
wool  also  sheds  particles  that 
can  find  their  way  into  a  lot 
of  places  and  can  cause  more 
problems  than  dirt. 

3.  Either  use  a  vacuum 
cleaner  or  blow  very  hard  on 
plugs  (the  type  used  for  cir- 
cuit boards)  to  get  all  dust 
out  of  them.  This  is  also  a 
good  method,  if  you  are  care- 
ful, to  gel  stuff  out  of  high- 
density  wire-wrapped  boards. 


4.  It  is  common  practice  in 
data  processing  centers  to 
clean  tape  drive  heads  and 
transports  every  day  (more 
than  once  a  day  in  many 
cases).  You  may  not  need  to 
do  it  quite  as  often,  but,  if 
you  arc  experiencing  some 
problems  now,  you  may  want 
to  try  cleaning  the  heads.  As 
with  board  contacts,  use 
isopropyl  alcohol.  This  is 
available  in  most  drug  stores, 
and  I  recommend  95-99%,  Do 
not  use  rubbing  alcohol,  how- 
ever, as  it  contains  mineral 
oil.  The  oil  stays  as  the 
alcohol  evaporates,  and  it's 
pretty  obvious  what  can 
happen. 

Keep  It  Cool! 

Now  that  you  have  beaten 
the  dirt  to  death,  let's  talk 
about  heat  Heat  can  be  both 
a  friend  and  an  enemy.  For 
general  purposes,  you  want  to 
keep  things  as  cool  as 
possible.  A  chip  may  work 
great  at  72°  F,  become  inter- 
mittent at  75°  F,  and  go 
completely  dead  at  78°  F-  So, 


if  you  want  to  force  a  failure 
quickly,  use  a  blow  dryer,  or 
turn  off  the  fans  and  close  off 
the  vents.  This  is  a  good 
troubleshooting  technique 
and  makes  for  a  good  burn-in 
test.  With  all  this  talk  about 
cabinets,  you  may  think 
they're  too  much  of  a  bother. 
You  may  be  thinking  of  just 
throwing  the  case  away,  and 
then  you'll  be  sure  it  will  be 
well  ventilated.  Do  it,  but 
you  will  soon  see  that 
cabinets  are  necessary  and 
perform  many  useful  pur* 
poses  (besides  being  a  place 
for  your  coffee  cup  to  sit  on). 
First  of  all,  they  make  your 
area  safer.  There  is  less  shock 
hazard  if  untrained  hands  go 
probing  amonpt  the  wires. 
Remember,  it's  not  so  much 
the  voltage  as  it  is  the  current 
that  causes  shock  and  death. 
Second,  cabinets  make  fragile 
components  less  prone  to 
damage  from  falling  screw- 
drivers or  such.  Third,  they 
keep  out  dirt  and  therefore 
prevent  some  of  the  problems 
talked  about  earlier.  Last,  but 


certainly  not  least,  your 
equipment  can  stay  cooler.  A 
well-constructed  cabinet  with 
fans  will  ensure  even  cooling. 
The  air  is  pushed  in  or  pulled 
through  and  forced  to  cool 
the  width  of  the  cabinet.  The 
number  of  fans  needed  varies 
with  the  application,  but  at 
least  one  should  be  used. 

Summary 

I  hope  this  article  has 
helped  you  see  a  few  ways 
you  can  make  your  system 
more  reliable.  They  are  little 
things,  but  it  is  the  little 
thing*  that  are  important,  and 
ignoring  them  can  cause  big 
headaches.  If  you  want 
logical  reasons  for  keeping 
your  system  up  to  snuff,  con- 
sider this:  You're  about  to 
show  off  your  pride  and  joy 
to  your  buddy.  When  you 
turn  it  on,  he  Is  hit  with  a 
cloud  of  dirt  and  steel  wool 
dust.  He  drops  to  the  floor 
gasping  for  air  and  dies  of 
suffocation.  You  wouldn't 
want  that  on  your  con- 
science, would  you?  ■ 
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CANADIANS! 

Eliminate  the  Customs  Hassles. 
Save  Money  and  get  Canadian 
Warranties  on  IMSAI  and  S-100 
compatible  products. 

IMSAI  8080        KIT  $  838  00 

ASS.  S1 103.00 
(Can.  Duty  &  Fed,  Tax  Included). 

AUTHORIZED  DEALER 

Send  $1  00  for  complete  I  MSA! 
Catalog 

We  wij!  develop  complete  applica- 
tion systems. 
Contact  us  for  further  information. 


Rotundra 
Cybernetics 


M 


Box  1448.  Calgary.  Alfa  T2P  2H9 
Phone  (403)  283-8076 


R13 


CONNECTOR  ASSORTMENT 

$25.00  $23,50  *** 

Postpaid  tots  of  three 

includes:  5-P125?,  5 -SOB*.  S-UGI7S   5-UGi7|i 
2  -  PL2S8.    I  -DM,    I  -  M35S.   2  -  M35?,    I  .  UG»[ 
\*  UG273,    2  «  PL2S9PO,    T  -  1021-20,    I  -  Liqhtoin? 

Send    for    Free    Catalog 


Arrets  r. 


CDAKIT 


P.O.   Sox    I0I-A  Dumont.   N,  J.  07 62 8 

Circle  C2J  en   Reader  Service  Card 


Don  Lancaster's  ingenius  design  provides  software  controllable 
options  including: 


•        I        .        r 


»**■■*      * 


•  Scrolling  •  Full  performance  cursor 

•  Over  2K  on-screen  characters  with 
only  3MHz  bandwidth 

•  Variety  of  line/character  formats 

including  16/32 ,  16/64  even  32/64 

•  User  selectable  line  lengths 


TELLMEMOREI  (  )  send  eree  catalog         to  : 

(    ]    Send  instruction  manual  for  the  TVT-fi  Kit  with  full  operational  details? 
$1  enclosed.  I 


Hame:  m 


MAIL  TODAY  To:       Address; . 


Clty^ 


State; 


Zip: 


ELECTRONICS. INC       DIPT  tO^H.        1020  W. W1LSHIRE BLVD..  OKLAHOMA  CITI,  OK  73116 


»  .  *  » 


■•*>•* 


*       ■       *       V       ■ 


-    .     •    - 


100 


< 

CJ 


o 

Q 

z 

DC 
O 


CO 


< 


CO 

O 

00 


< 

s 
< 

X 

o 
o 


cc 

o 


o 

< 


o 

D 


O 


< 


O 
Q 


QC 
O 


J 


L 


and  the 

FLORIDA  STATE      A 

CONVENTION 

AT  THE  SHERATON'S  TWIN  TOWERS  HOTEL  &  CONVENTION  CENTER,  ON  S-435 
NEAR  THE  CROSSROADS  OF  THE  FLORIDA  TURNPIKE  AND  1-4  INTERCHANGE. 

FEBRUARY   17-18-19,  1978 


DOORS  OPEN *6PM  FRI.  the  17th  (Swapfest  area  only). 

7AM  SAT.  the  18th ,  8AM  SUN.  the  19th. 
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Ladies  FREE,  Children  14  and  under  FREE!!! 
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25,000  SQ.FT.  OF  AIR  CONDITIONED  INDOOR  COMFORT. 

SWAPFEST  TABLES  $5  PER  TABLE  PER  DAY 
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SATURDAY  NIGHT  BANQUET 

S3  per  person  —Great  speaker  lineup. 

RESERVE  BANQUET  TICKETS  IN  ADVANCE.LIMITED  QUANITY  AVAILABLE. 

FOR  ADVANCE  REGISTRATION,  SWAPFEST  AND  BANQUET  TICKETS 

SEND  CHECK  PAYABLE  TO:  THE  ORLANDO  AMATEUR  RADIO  CLUB.  INC. 

HAMCATION  CHAIRMAN,  WB4HAK 

6  CAMELLIA  DRIVE 

De  BARY,  FLORIDA  32713 

All  advance  ticket  Mies  will  be  confirmed  by  return  mall.  Last  postmark  for  advance  sales  will  be  Feb.  12th  1978. 
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FOR  SHERATON  TWIN  TOWERS  HOTEL  RESERVATIONS,  WRITE  DIRECTLY  TO: 
The  Sheraton  Towers/  5780  Major  Blvd.  Orlando,  Fla.  32805,  Sing.  $28,  Doub.  $36  per  day. 

Call  toll  free  1-80O327-211Q  (except  Fla,  residents).  Mention  Hamfest  Convention  for  special  rates. 
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Sorry!!!  City  ordinance  prohibits  overnight  camping  (Rec.  vehicles  etc.)  on  parking  lots, 
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Have  you  been  thinking  about  a  wonderful  Florida  vacation,  to  places 

such  as  Disney  World,  Cypress  Gardens,  Sea  World,  the  famous' East  and 

West  coast  beaches,  and  many  of  our  other  near  by  attractions??, 

NOW,  think  about  combining  that  vacation  with  one  of  the  South's* 

greatest  Hamfe$ts„„. 
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Clifton  W.  Pitlelkau  W4CQI 
Rte.  lt  Bethel  Academy 
Warremon    VA  22186 


The  Bionic  Clock ! 


Many      mi  crocomputer 
applications     require 

that  the  current  time  be  avail- 
able for  display  or  printout, 
either  on  demand  or  when 
certain  events  occur.  A  time 
system  of  this  type  is  known 
as  a  "real-time"  clock,  as 
distinguished  from  the  micro- 
processor clock  used  for 
internal  timing.  One  can 
think  of  at  least  a  dozen 
applications  for  a  real-time 
clock.  For  RTTY  operation, 
the  current  time  can  be  sent 
at  the  beginning  or  end  of  a 


D> 


VIS 


transmission,  included  as  part 
of  a  contest  message  when 
required,  and  used  as  a 
1 0-minute  timer  for  CW 
identification.  Others  may 
find  the  clock  useful  for  such 
things  as  logging,  satellite 
tracking,  and  timing  in  con- 
junction with  repeater 
control,  just  to  name  a  few. 
A  practical  microcomputer 
real-time  clock  is  not  really  a 
very  difficult  project.  At  the 
time  I  needed  one,  however,  I 
could  not  find  much  informa- 
tion   in    the  available   litera- 
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Fig.  /.  Flowchart 
routines. 


—  wait  loop,  time  update,  and  print  time 


jA  i 


ture.  A  system  using  timing 
loops  was  described  by 
Hogenson  in  the  December, 
1975,  issue  of  Byte,  but  this 
uses  a  dedicated  program  and 


cannot   be  run  concurrently 

with  other  programs.  I  had 
considered  interfacing  a  clock 
chip  such  as  the  MM5312  or 
5313    to    a    6820    PI  A,   but 
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Fig.  3.  6800  real-time  dock  program. 


neither  was  on  hand  at  Ihe 
time.  One  manufacturer  is 
currently  advertising  a  real- 
time clock  board  kit  and  soft- 
ware for  about  $100.  This  is 
not  quite  my  idea  of  a  cheap 
clock! 

The  system  I  finally 
decided  to  use  operates  on  an 
interrupt  basis,  using  a 
crystal-controlled  timebase 
and  dividers  to  produce  one 
pulse  per  second.  This  is  con- 
nected to  the  microprocessor 
nonmaskable  interrupt  (NMI) 
line.  The  IRQ  input  can  also 
be  used,  if  not  otherwise  re- 
quired by  the  other  programs. 
Component  cost  is  less  than 
ten  dollars,  and  the  programs 
require  only  a  nominal 
amount  of  memory.  The  pro- 
grams to  be  described  were 
developed    for    use    with    a 


6800,  using  the  Mikbug™ 
monitor  and  the  KINI-1  6502 
system.  Adapting  the  pro- 
grams to  other  systems 
should  offer  no  great  prob- 
lems. 

In  addition  to  the  clock 
routine,  we  must  have  a  rou- 
tine to  store  the  address  of 
the  clock  routine  in  the  inter- 
rupt vector  locations,  a  rou- 
tine to  initialize  the  clock 
"digit1*  locations  from  the 
terminal  keyboard,  and  a 
routine  to  read  out  the  time. 
A  flowchart  to  do  all  this  is 
shown  in  Fig.  1.  For  the 
purpose  of  demonstrating  the 
program,  a  watt  loop  is  used, 
so  the  program  is  waiting  for 
a  keyboard  command  to 
either  store  or  read  the  time. 

To  start  the  clock,  select 
the  Store  Time  control  char- 


acter, type  in  only  the  four 
digits  for  the  upcoming  time 
in  24- hour  format,  and  turn 
on  the  clock  pulse  generator 
at  the  exact  minute*  To  read 
the  current  time,  select  the 
Print  Time  control  character. 

The  keyboard  control  char- 
acters can,  of  course,  be 
changed  to  any  others,  as  you 
desire. 

A  flowchart  of  the  NMI 
routine  is  given  in  Fig,  Z 
Figs.  3  and  4  list  the  pro- 
grams for  the  6800  and  6502, 
respectively.  When  the  time 
locations  are  initialized  with 
the  current  time,  the  seconds 
counter  location  is  cleared. 
After  the  clock  generator  is 
started,  each  pulse  causes  the 
program  to  vector  to  the 
interrupt  routine,  and  the 
seconds     counter     is     incre- 


mented by  one.  When  60 
seconds  are  counted,  the 
units/minutes  digit  is  incre- 
mented, and  the  seconds 
counter  is  cleared  again.  The 
other  digits  are  updated  in 
essentially  the  same  manner, 
following  ordinary  clock 
logic,  Since  the  24-hour 
format  is  used,  the  hours 
locations  are  cleared  to  zeros 
when  the  time  increments  to 
2400  hours. 

One  note  of  caution;  The 
clock  generator  must  be  off 
when  you  are  in  the  system 
monitor.  Until  the  program  is 
loaded  and  executed,  any 
interrupt  will  cause  the 
monitor  program  to  go 
berserk.  After  the  program  is 
loaded,  you  can  safely  return 
to  the  monitor  if  necessary. 

If  you  don't  use  Universal 
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Coordinated     Time     (UTC), 

you  can  change  ihe  time  zone 
to  anything  else,  such  as  EST, 
PST,  etc.  With  program 
modification,  the  time  string 
can  Include  other  data. 

A  schematic  of  the  clock 
generator  is  shown  in  Fig.  5. 
The  timebase  reference  uses 
components  from  a  $4.95  60 
Hz  crystal  limebase  kit*  The 
5369  is  interfaced  to  the 
divider  string  TTL  logic  level 
with  nearly  any  small 
switching- type  NPN  tran- 
sistor. The  two  7490s  form 
the     divlde-by-60     function, 


^,jmkiipr» 


/vj,  ft  PC  board. 


followed  by  a  74121  one- 
shot!  to  produce  a  pulse  of 
approximately  one  ms.  The 
pulse  width  is  not  critical, 
however,  since  the  interrupt 
operates  on  the  negative  edge 
of  the  pulse.  To  reduce  cur- 
rent drain,   IC2  and  IC3  can 


be  replaced  by  74L590&.  I 
could  have  used  74C90s,  but 
I  did  not  have  a  CMOS  sub- 
stitute for  the  741 21. 

I  discarded  the  small  PC 
board  that  came  with  the 
time  base  kit  and  made 
another  board  for  the  entire 


We  have  a  portable  direction  finder  that  REALLY  works— on 
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DF  allows  you  to  take  accurate  bearings  even  on  short  bursts, 
with  no  180"  ambiguity.  Its  3  dB  antenna  gain  and  .06  uV 
typical  DF  sensitivity  allow  this  crystal-controlled  unit  to  hear 
and  positively  track  a  weak  signal  at  very  long  ranges—while 
built-in  RF  gain  control  with  120  dB  range  permits  DF  to 
within  a  few  feet  of  the  transmitter. 

The  DF  is  battery-powered,  can  be  used  with  accessory 
antennas,  and  is  1 2/24V  for  use  in  vehicles  or  aircraft.  This  is  a 
factory-built,  guaranteed  unit— not  a  kit.  It  has  been  successful 
in  locating  malicious  interference,  as  well  as  hidden  trans- 
mitters in  "T-hunts,"  ELTs,  and  noise  sources  in  RFI 
situations. 

Prices  start  at  under  $1 75.  Write  or  call  for  information  on  our 
complete  line  of  portable,  airborne,  vehicle,  and  fixed  DF 
systems. 
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circuit.  You  can  build  the 
circuit  on  a  piece  of  perf- 
board,  mounting  the  timebase 
components  on  the  PC  board 
supplied.  Artwork  and  com- 
poneni  layout  for  the  PC 
board  I  used  are  shown  in 
Fig*  6. 


The  real-time  clock  has 
proved  to  be  a  real  aid  to 
RTTY  operation.  It's  fool- 
proof and  reliable,  and  its 
accuracy  is  as  good  as  any 
digital  clock  \  have  used.  If 
your  microcomputer  needs  a 
clock,  try  this  one.  » 
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Improve  the 


AX- 190  Receiver 


From  1970  to  late  1971, 
the  Allied  Radio  Shack 
Co.  had  a  very  nice  little 
receiver  on  the  market.  The 
AX-190,  as  it  was  called,  was 
a  very  respectable  ham  band 
receiver.  It  was  priced  Fairly 
reasonably,  too.  Possibly  you 
have  one  of  these  gems  float- 
ing around  the  shack.  Maybe 
you  have  the  SX-190,  the 
SWL  cousin,  designed  for  the 
shortwave  broadcast  bands. 
Both  of  these  receivers  are 
pretty  much  the  same  except 
for  their  hfo  crystals.  Perfor- 
mance-wise, the  AX-190 
series  receiver  is  a  cut  above 
the  average  SWL  or  Novice 
receiver.  It  has  a  crystal  high 
frequency  oscillator,  a  very 
stable  linear  vfo,  and  two 
mechanical  filters  which  give 
it  excellent  adjacent  channel 
rejection.  Add  to  this  a  visual 
dial  accuracy  of  1  kHz,  along 
with  a  1 00  kHz  and  25  kHz 
crystal  calibrator,  and  you 
have  a  receiver  that  comes 
very  close  to  the  better  ham 


band  receivers  that  are  cur- 
rently available, 

The  weak  spot  of  the 
AX-190  series  receiver  is  the 
rf  amplifier.  The  receiver  is  an 
excellent  performer  on  the 
low  bands  below  10  MHz. 
The  weak  spot  begins  to  show 
up  from  20  to  30  MHz.  It  is 
here  that  the  lack  of  gain  in 
the  front  end  shows  itself  as  a 
lack  of  background  noise. 
This,  then,  is  the  point  of  my 
article.  We  Ye  going  to  make 
that  AX-190  (or  SX-190)  of 
yours  into  a  very  sensitive  set 
of  ears.  So  sensitive,  in  fact, 
that  you'll  hear  the  15  kHz 
horizontal  oscillator  of  every 
TV  set  in  your  neighborhood. 
Now  maybe  you  don't  care  to 
hear  every  TV  set  near  you, 
but  think  how  nice  OSCAR  6 
and  7  will  come  in  if  the 
gooney  boxes  are  peaking 
S-9! 

The  conversions  to  the 
receiver  itself  are  basically 
simple.  They  amount  to 
changing  but  a  few  parts  here 
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Fig.  1.  View  of  rf  circuit  board  from  the  top.  The  A  and  B 
marks  next  to  Q2  and  Q3  show  the  spots  where  the  extra  holes 
are  to  be  drilled.  Shown  also  are  the  locations  of  R2  and  R6m 


and  there  on  the  rf  printed 
circuit  board.  The  real  im- 
provement comes  with  the 
addition  of  a  two  stage  out- 
board rf  preamp.  And  best  of 
all,  the  preamp  can  be  in- 
stalled right  in  the  receiver 
itself-  This  is  the  best  way  to 
go  since  the  external  ampli- 
fier uses  tuned  circuits  which 
already  exist  tn  the  receiver. 
Grab  your  manual  and  follow 
along  with  me.  Since  we*ll  be 
making  our  changes  on  the  rf 
circuit  board  only,  use  the 
large  circuit  diagram  provided 
in  the  manual.  If  you  don't 
have  a  diagram,  don't  despair. 
All  of  the  mods  can  be  had 
with  only  the  information  in 
this  article* 

The  AX-1 90  has  a  cascode 
rf  amplifier  consisting  of  Q2 
and  Q3,  two  JFETs  (junction 
field  effect  transistors).  We're 
going  to  replace  them  with 
MOSFETs  (metal  oxide  semi- 
conductor field  effect  tran- 
sistors). These  replacement 
transistors  are  not  as  expen- 
sive as  their  name  implies. 
They  can  be  purchased  in 
single  lots  from  ads  in  73 
Magazine  and  will  cost  from 
$.75  to  $1.00  each.  The 
40673  MOSFETs  used  are 
lead-for-lead  compatible  with 
the  original  transistors, 
except  that  they  have  an 
extra  lead.  This  fourth  or 
extra  lead  is  the  control  or 
bias  gate.  Two  tiny  holes  will 
have  to  be  drilled  in  the 
circuit   board   to  accept  the 


extra  lead  of  each  transistor. 
There  is  a  good  reason  for 
changing  transistors.  The 
original  JFETs  in  the  receiver 
have  a  listed  transconduc- 
tance  rating  of  2,000  micro- 
ohms.  The  406733  has  a 
rating  of  12,000,  all  else 
being  equal.  Without  getting 
too  technical,  this  difference 
of  transconductance  simply 
means  that  our  40673s  have  6 
times  the  possible  gain  of  the 
original  transistor.  (Wouldn't 
you  say  that's  a  good  reason 
to  use  them?)  Our  40673  also 
has  a  much  higher  input 
impedance,  which  makes 
interstage  coupling  less  of  a 
problem.  Now  that  you  know 
why,  let's  discuss  how. 

With  both  top  and  bottom 
covers  removed,  stand  the 
receiver  on  its  side  with  the 
component  side  of  the  circuit 
boards  to  your  left.  The  rf 
board  will  be  the  one  near  the 
bottom.  It  can  be  identified 
easily  by  the  12  hfo  crystals 
tucked  toward  the  front 
panel.  Refer  to  Fig.  1  and 
locate  Q2  and  03  on  the 
board.  Carefully  remove  them 
by  touching  a  small  soldering 
iron  to  their  foil  pads.  Once 
they  are  removed,  clean  up 
their  mounting  holes  and  foil 
pads  with  a  solder  sucker. 
Now  using  Fig.  1  as  a  guide, 
drill  two  holes  with  a  printed 
circuit  drill,  one  hole  at  Q2 

and  one  at  Q3. 

After   drilling,    make   sure 

that  you  haven't  pierced  any 
circuit  board  foil.  The  tran- 
sistor leads  that  will  go 
through  these  holes  will  be 
hand- wired  on  the  bottom  of 
the  board.  Now  slip  a  40673 
into  each  position,  making 
sure  all  four  leads  of  both 
devices  go  through  the  board. 
The  tab  on  Q3  should  be 
pointing  down  and  the  tab  on 
Q2  pointing  to  the  lower 
right-hand  corner.  Solder  the 
three  leads  of  each  device 
that  have  circuit  foil  on  them. 
Don't  cut  off  the  fourth  lead 
of  each  transistor.  We  want  it 
as  long  as  we  can  get  it. 

Fig.  2  shows  the  com- 
ponents that  are  to  be  added 
to  each  transistor.  The  post 
that  is  referred  to  on  the 
diagram  is  a  tie  point  for  the 
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9  volt  supply  bus  to  the 
receiver  rf  amplifier.  As  you 
can  see,  a  resistor  goes  from 
the  post  to  each  bias  gate. 
From  there,  a  50k  Ohm  to 
ground  is  paralleled  by  a  .001 
bypass  capacitor.  Do  not 
omit  this  capacitor,  as  it 
keeps  rf  off  the  bias  voltage. 
When  soldering,  be 
especially  neat,  as  solder 
splashes  are  hard  to  find  and 
can  cause  endless  troubles. 

Now,  referring  to  Fig.  1 
again,  locate  R2,a  100k  Ohm 
resistor,  and  replace  it  with  a 
1  megohm.  This  change  puts 
the  MOSFET  gate  at  a  higher 
potential  above  ground.  Also 
locate  R6,  a  33k  Ohm  re- 
sistor, and  replace  it  with  the 
100k  Ohm  you  removed  in 
the  preceding  step.  This  last 
change  improves  the  sensi- 
tivity of  the  age  gate  tran- 
sistor. This  in  turn  lets  the  rf 
amp  run  al  almost  full  gain 
on  noise  or  weak  signals.  The 
end  result  will  be  a  com- 
pression effect  similar  to  the 
compressors  used  on  SSB 
transceivers.  The  credit  for 
this  last  modification  belongs 
to  Bruce  Mac  key.1  In  his 
article  which  appeared  in  a 
past  issue  of  CQ  Magazine , 
Mr.  Mac  key  describes  modify 
cations  to  the  AX-190  age 
circuit. 

With  the  MOSFETs  in- 
stalled, a  noticeable  increase 
in  sensitivity  will  be  realized. 
This  will  be  especially  true  on 
28  MHz,  where  background 
noise  becomes  an  index  of  rf 
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gain.  You   may  wish  to  stop 
here* 

You  have  added  about  9 
dB  of  gain  with  the  modifica- 
tions to  the  rf  stage.  But  if 
youVe  as  much  a  purist  as  I 
am,  you'll  want  to  build  up 
the  circuit  in  Fig.  3.  With  this 
little  two  stage  preamp,  you'll 
add  an  extra  20-25  dB  of  gain 
ahead  of  whatever  gain  you 
already  have.  With  this 
circuit,  your  rf  gain  control 
will  do  something  instead  of 
just  sitting  there  at  full  clock- 
wise. A  look  at  Fig.  3  will 
disclose  2  more  40673s, 
These  devices,  like  the  ones  in 
the  receiver,  are  hooked  up  in 
cascode.  This  means  that  the 
first  device  uses  its  j^ite  as  the 
input,  the  normal  situation, 
while  the  second  device  runs 
with  its  gate  at  rf  ground.  In 
this  case,  the  source  becomes 
the  input  with  rf  output 
taken  at  the  drain.  Because 
the  second  MOSFET  is  run 
the  equivalent  of  common 
base  (grounded  grid),  the 
amplifier  does  not  require 
neutralization. 

Construction  of  the 
preamp  will  be  more  or  less 
up  to  you,  I  used  a  piece  of 
glass  perf board  about  1  in.  x 
2  in.  If  you  build  the  preamp 
to  these  dimensions,  it  will  be 
small  enough  to  fit  right  in 
the  AX-190  antenna  compart- 
ment Just  solder  a  piece  of 
strip  copper  to  the  preamp  at 
a  right  angle  to  the  plane  of 
the  board.  The  copper  strip 
can  then  be  soldered  to  the 
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Fig.  2.  Rf  circuit  board,  bottom  view.  On  both  Q2  and  Q3f  the 
G2  connection  is  the  second  gate.  G2  leads  must  not  touch 
any  circuit  board  foil  Also  shown  is  the  placement  of  the 
preamp  board  with  its  connections  to  the  main  board. 


receiver  tin  shield.  This 
method  provides  a  dc  ground, 
but  more  important,  a  good 
rf  ground.  The  dotted  line  of 
Fig.  2  will  give  you  an  idea  of 
where  the  preamp  board 
should  go. 

As  mentioned  earlier,  the 
preamp  has  no  tuned  circuits 
of  its  own.  Its  input  and 
output  are  tuned  by  2  ganged 
circuits  which  are  actually  a 
part  of  the  receiver  preselec- 
tor. T1  of  the  preselector 
becomes  the  input  of  the 
preamp,  and  T2  the  output. 
We  can  use  this  arrangement 
because  T1  is  the  antenna 
trim  in  the  receiver  and  is 
only  a  passive  stage;  it  has  no 
active  devices,  T2  is  shared  by 
i he  pxeamp  output  and  the 
receiver  rf  amplifier  input.  All 
we  have  done  is  take  an 
empty  resonant  circuit  and 
give  it  some  gain,  about  25 
dB  worth. 

To  put  the  final  touches 
on  things,  you  HI  want  to  peak 
up  all  the  coils  on  the  rf 
circuit  board.  Set  the  band- 
swiich  to  3.5  MHz  and  get 
about  a  3  S-unit  reading  from 
the  calibrator.  Peak  up  Tl, 
T2,  and  T3  for  maximum 
meter  reading.  Back  off  on 
the  rf  gain  if  the  S-meter  goes 
above  S-7.  Now  switch  to 
28.5  MHz  with  the  same 
procedure  and  peak  up  l_4, 
L5,  and  L6.  It  might  be 
necessary  to  repeat  both 
procedures  at  least  one  time 
since  the  coil  banks  interact 
with  each  other.  To  make  a 
quick  test  of  the  preamp,  set 
the  bandswitch  to  28.5  MHz 
(or  the  highest  band  on  the 
SX-190).  With  the  rf  gain 
control  backed  off  one-third 
from  maximum,  there  should 
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still  be  a  few  S-units  of  noise 
on  the  meter.  With  gain 
turned  up  full,  the  meter  will 
be  near  pinned  from  back- 
ground noise.  For  best  listen- 
ing, set  the  rf  gain  until  you 
get  a  noise  level  of  about  2  or 
3  S-units.  Don't  worry  about 
signals  that  are  too  strong, 
because  the  ale  will  do  its 
thing  and  maintain  an  audio 
output  that  will  stay  within  6 
dB  from  noise  to  full  quiet- 
ing. 

One  final  comment  is 
necessary.  You  may  find  that 
at  certain  frequencies,  the 
preamp  will  oscillate.  Oscilla- 
tion can  be  confirmed  if  you 
can  tune  the  receiver  by 
moving  the  preselector.  If  this 
is  the  case,  simply  detune 
either  T1  or  L4  very  slightly. 
If  you  have  trouble  between 
3.5  MHz  and  10  MHz,  detune 
T1.  Between  10  MHz  and  30 
MHz,  detune  L4  slightly  until 
the  oscillation  stops  and  the 
preselector  peaks  up  nor- 
mally. That's  about  it.  You 
now  have  a  much  improved 
AX-190.  The  extra  gain  is 
really  unnecessary  most  of 
the  time.  But,  if  you  chase 
DX  or  OSCAR,  it  will  really 
come  in  handy.  I  hope  that 
these  modifications  will  make 
your  AX-190  into  a  really 
fine  set  of  ears.  ■ 

References 

1  "Improved  Age  for  the  Allied 
Radio  Shack  190  Receivers" 
Mac  key,  Bruce  L.,  CQ  Magazine, 
July,  1973,  VoL   29.  No.  7,  page 

AH  ted  AX -7 90  fnstructwn  Mao* 
uat.  page  20,  "Schematic  Diagram 
of  rf  Amp/'  Copyright  *71  by 
Allied  Radio  Shack. 

RCA  Top  of  the  Line  Replace* 
ment  Guide,  Copyright  1968  by 
Radio  Corporation  of  America* 
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Fig.  3.  Preamp  circuit  Two  RCA  MOSFETs  provide  an  extra 
20  dB  gain  when  used  ahead  of  the  AX-190.  Note  that  input 
and  output  tuned  circuits  are  actually  a  part  of  the  receiver 
preselector  on  the  rf  circuit  board.  Connections  to  them  are 
made  with  No.  18  stranded  wire  and  kept  as  short  as  possible. 
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KENWOOD  TS-820S 
transceiver 

TS-82QS  features:  •  Factory  installed 
digital  frequency  readout  •  160  thru  10 
meter  coverage  *  Integral  IF  shift  *  RF 
speech  processor  *  VOX  •  Noise 
blanker  •  PLL  •  Built-in  25  KHz 
calibrator  •  CW  sidetone  &  semi- 
Dreak-m  •  IF  OUT,  RTTY,  &  XVTR 
•  200  W  PEP  input. 

1048.00  list  price,  Gail  for  quote, 
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KENWOOD  TS-520S 
transceiver 

Features:    ■  160-10    meter    coverage 

•  Optional  DG-5  digital  frequency 
display  •  New  speech  processor 
w/audio  compression  amplifier  *  AC 
power  supply  (DC  optional)  •  RF 
attenuator.       front-panel       activated 

•  Provisions  for  sep.  receive  antenna  & 
phone  patch  •  200  W  PEP  input. 

649.00  list  price,  Gail  for  quote. 
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KENWOOD  TS-700S 
2m  transceiver 

TS-70GS  has  these  features  •  Digital 
readout  •  Receiver  pre-amp  •  VOX 
•  Semi' break-in  &  CW  sidatone 
■  Solid-state  construction  •  AC  or  DC 
Operation  •  4  band  (144  to  148  MHl) 
coverage  »  11  fixed  channels  *  600 
KHz  repeater  offset. 

679,00  list  price.  Gall  for  quote. 


KENWOOD  TR-7500 

2m  FM  transceiver 

Check  these:  •  PLL  synthesized  •  100 
channels  (88  pre- programmed,  12 
extra  diode  programmable)  •  Single 
knob  channel  selection  •  2-digit  LED 
frequency  display  •  Powered  tone  pad 
connection  •  Helical  resonators  •  10 
watts  HI  output,  1  watt  LOW  output. 

299.00  list  price.  Call  for  quote. 


KENWOOD  TR-7400A 
2m  FM  transceiver 

Features,  •  CTCS  provisions,  encode 
&  decode  •  25  watt  RF  output  ■  Solid- 
state  final  stage  *  LED  readout  ■  PLL 
gives  800  discrete  channels  •  Repeater 
offset  circuit  •  PLL  unlock  protection 
circuit  *  Low  power  position  ad- 
justable, 5  to  15  watts  •  2-poIe(  10.7 
MHz  monolithic  crystal  filter  •  MOS 
FET 

399.95  list  price.  Call  for  quote. 


KENWOOD  TR-8300 
FM  transceiver 

Designed  for  use  in  70  CM  band  •  23 
crystal  controlled  channels  (3 
supplied)  •  Power  requirement:  11.5 to 
16.0  VDC  *  Neg.  ground  •  RF  output: 
10  watts  HI,  1  watt  LOW  •  Safety 
protection  circuitry  •  Quick  release 
mount  included  •  Special  monitor 
circuit  •  Dust/Water  proof  construc- 
tion. 

299.00  list  price  Call  for  quote. 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday 
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DRAKE 

TR-4CW  transceiver 

TR-4CW   covers   80   thru    10   meters 

•  Modes:  SSB.  AM,  CW  •  300  watts 
PEP  input:  SSB.  260  watts  AM  &  CW 

•  Has  RIT  *  Transceive  or  separate 
PTO    •  Wide    range    receiving    AGC 

•  Solid-state  vTO«  CW  semi-break-in 
■  VOX  or  PTT  •  Shifted-carrier  CW 
»  Constant  calibration  mode  to  mode. 

699.00   List  price:  799,00 


DRAKE 

T-4XC  transmitter 

T-4XC  features:  80  thru  10  meter 
coverage    with    crystals   furnished 

•  Covers  160  meters  with  accessory 
crystal  (optional)  •  200  watts  PEP  in- 
put on  SSB  and  CW  •  Controlled 
carrier  modulation  for  AM  •  VOX  or 
PTT    on    SSB    or   AM    is    built-in 

•  USB/LSB/AM/CW   on   aJI    bands 

•  Built-in  CW  sidetone 

599.00    Ust  price:  699,00 


DRAKE 
R-4C  receiver 

The  R-4C  features:  •  80  thru  10  meter 
coverage    with    crystals   furnished 

*  Covers  160  with  accessory  crystal 
(optional)  •  Linear  permeability-tuned 
VFO  •  Modes  of  operation; 
SSB/CW/AM/RTTY/SSTB  •  3  AGC 
release   times    •  Crystal    lattice  filter 

•  Dial  calibration:  OtoSOO  KHz  in  1  KHz 
increments. 

599.00   List  price:  699.00 


DRAKE 

RV-4C  remote  VFO 

RV-4C  features:  •  Highly  stable, 
permeability-tuned  VFO  •  Solid-state 
construction       » Cathode       follower 

*  Control      circuitry      ■  $"     speaker 

•  Receive,  transmit  or  both  on  a 
different  frequency  from  VFO  setting, 
but  in  the  same  band  which  your 
transceiver  is  tuned. 

150.00  List  price:  170  00 


DRAKE 

MS-4  matching  speaker 

The  Drake  MS-4  matching  speaker  is 
designed  for  use  with  the  Drake  R-4C. 
R-4B.  R-4A.  and  R-4  receivers.  It  has 
space  inside  to  house  the  Drake  AC-4 
power  supply  or  the  AC-3  power  supp- 
ly. The  8-ohm  speaker  will  always 
come  through  loud  and  clear. 

30.00  Long's  price,  Caff  today, 


DRAKE 

AC-4  power  supply 

The  AC-4  power  supply  works  with  all 
Drake  4*line  transceivers  and 
transmitters.  Fits  inside  the  MS-4 
speaker  cabinet.  *  Input:  120  or  240 
VAC  *  Output:  650  VDC  at  300  mA 
average.  500  mA  peakT  also:  12.6  VAC 
at  5  5  amps.  Just  what  you  need  to 
complete  your  Drake  station. 

120.00   List  price:  150.00 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 
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DENTRON  MLA-250Q 

linear  amplifier 

•  Continuous  duty  power  supply  •  160 
thru  10  meter  coverage  *  2000  +  watts 
PEP  in  put  on  SSB  •  1000  watts  DC 
input  on  CW,  RTTY,  SSTV  •  Covers 
MARS  without  modifications  •  50  ohm 
input/output  impedance  *  Built-in  RF 
watt  meter 

799.50  list  price.  Call  for  quote. 


DENTRON  MT 

antenna  tuner 

»  160  thru  10  meter  coverage 
•  Handles  a  full  3KW  PEP  •  Con- 
tinuous tuning  1.8-30  mc  •Built-in 
dual  watt  meters  •  BuiIMn  50  ohm 
dummy  load  for  proper  exciter  adjust- 
ment •  Antenna  selector  lets  you  by- 
pass the  tuner  direct  or  select  the  du- 
mmy load  or  5  other  antenna  systems 

349.50  list  price.  Call  for  quote. 


DENTRON 

160- 10 AT  super  tuner 

Balanced  line,  coax  cable,  random,  or 
long  wire  antennas,  the  160-1  OAT  will 
match  it — 160  thru  10  meters  •  Con- 
tinuous tuning,  1.8-30  mc  *3  inputs 
*  Handles  500  watts  DC,  1000  watts 
PEP  •  Heavy  duty,  2-core  Balun  {3WT 
dta  x  3"  high), 

129.50  list  price.  Call  for  quote. 


DENTRON 

MLA-1200  linear  amplifier 

The  MLA-1200  is  a  compact  KW 
designed  to  fili  the  gap  between  your 
barefoot  transceiver  or  transmitter  and 
a  full  power  2  KW  amplifier.  •  80  thru  10 
meters  •  1200  watts  PEP  on  SSBh  1000 
watts  DC  input  on  CW,  RTTY,  SSTV 
•  Forced  air  cooling  system. 

399.50  list  price.  Call  for  quote. 


DENTRON 

160-10MAT  monitor  tuner 

The  160-10MAT  features:  *  Built-in 
watt  meter  •  Continuous  tuning  1 .7-30 
mc  *  Antenna  inputs  are  front  panel 
switchable  •  Handles  3  KW  PEP 
*  Built-in  heavy-duty  Balun  (3M?M  dia  x 
3"  high),  3  core  •  Harmonic  attenua- 
tion •  Capacitor  spacing  6000  volt. 

299.50  list  price.  Caii  for  quote. 


DENTRON  all  band 
doublet  antenna 

This  all  band  doublet  or  inverted 
antenna  covers  160  thru  10  meters.  Has 
a  total  length  of  130  ft.  or  14  gauge 
stranded  copper  wire.  The  doublet  is 
tuned  and  center  fed  thru  100  ft,  of  470 
ohm  PVC  covered  transmission  line. 
Assembly  is  complete. 

24.50  Call  for  yours  today. 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  USA  or  call  1-800-292-8668  in 

Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday 
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ESI  POS-1220Z 
power  supply 

This  one  really  works!  *  13.8  VDC 
regulated  power  supply  » Current 
rating:  20  amps  continuoush  30  amps 
surge  •  Fuse  protected  •  LED  power 
indicator  ■  ON/OFF  switch  on  front 
panel  This  unit  will  power  a  TR-7400A 
AND  a  KLM  160  watt  2m  amplifier! 

69*95  Call  for  yours  today. 


NYE  VIKING 
114-320-003  key 

This  heavy-duty  key  is  constructed  on 
a  heavy  die-cast  base.  The  hardware  is 
nickel-plated.  Has  smooth  adjustable 
bearings  and  heavy-duty  coin  silver 
contacts.  Black  wrinkle  finished  base, 
switch  and  Navy  knob. 

I  0.60  Call  for  yours  today. 


ELECTRO-VOICE 
719  desk  microphone 

The  719  has  two  talk  switch  positions, 
grip-to-talk  &  push-to-tafk,  Features: 

•  80  to  7000  Hz  frequency  response 

•  Ceramic  generating  element  •  High 
Z  output  impedance  *  Omnidirectional 
polar  pattern.  Simple  instructions  in- 
cluded for  change  of  talk  switch  posi- 
tion. 

1 9.00   Call  for  yours  today. 


NEW! 
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The  NEW  DENTRON 
BIG  DUMMY 

Now  you  can  tune-up  off  the  air  with 
Dentron's  Big  Dummy  load.  A  full 
power  dummy  load,  it  has  a  flat  SWRP 
full  frequency  coverage  from  1.8  to  300 
MHz  and  a  high  grade  industrial  cool- 
ing oil  furnished  with  the  unit.  Built  to 
last!  Fully  assembled  and  warranted, 
Help  cut  out  the  QRM  factor  now! 

29.50  Call  for  yours  today. 


KENWOOD  DG-5 
LED  digital  display 

The  DG-5  gives  you  a  digital  readout 
on  your  TS-520  or  TS-520S.  DG-5 
connects  instantly  to  any  TS-520S.  The 
520S  already  has  the  DK-520  built-in. 
You  can  add  a  DK-520  to  your  TS-520 
for  only  $18.00.  The  DG-5  features: 

•  100  Hz  to  40  MHz  measuring  range 

•  Frequency  counter  up  to  40  MHz 

•  Input  impedance:  5  K  ohms  »  Gate 
time:  0.1  second  •  Time  base:  10  MHz. 

161.10   Call  for  yours  today. 


MFJ  Super 
antenna  tuner 

Features:  •  160  thru  10  meter  matching 
•  Up  to  200  watts  RF  output  •  Tune  out 
the  SWR  on  your  dipole  or  whatever 
antenna  you  have  •  Increase  the 
usable  band  width  of  your  mobile  whip 
■  Compact  size:  5"x2"x6"  •  SO-239 
coax  connectors  provided  for  TX  input 
Sl  coax  fed  antennas. 

69.95   Call  for  yours  today. 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 
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TEMPEST  LCT-905 

AC/DC  cassette  player 

The  perfect  machine  for  the  Ham  who 
wants  to  improve  his  code  speed.  Just 
put  in  a  code  tape  (see  listings  on  this 
page)  and  listen,  •  100%  solid-state 

•  Rotary  knob  operation  •  Complete 
with  batteries,  earphone,  and  AC  cord 

•  6  VDC  jack. 

24.95   Call  for  yours  today. 


PANASONIC  RQ-312S 
recorder,  VC-12  album, 
&  10  C-60  cassettes 

This  package  is  just  what  you  need  for 
code  practice  or  making  station  recor- 
dings. The  RQ-312S  is  a  full  feature 
AC/DC  recorder  complete  with 
batteries,  built-in  mike,  and  AC  cord. 
The  VC-12  album  will  store  up  to  12 
cassettes  We  give  you  10  C-60 
cassettes  as  a  starter.  Ail  this  for  the 
recorder's  price  alone! 

49.95  Call  for  yours  today 


TUNE  IN  THE  WORLD 
WITH  HAM  RADIO 

This  nifty  package  will  completely  in- 
troduce you  to  Ham  Radio.  The  book 
will  show  you  how  to  pass  your  Novice 
exam  and  set  up  your  first  station.  The 
code  tape  provides  the  necessary  in- 
struction in  Morse  Code,  All  con* 
sidered.  a  great  introduction  to  Ham 
Radio. 

7.00  Call  for  yours  today. 


=^^i 


Good  practice  for  increasing  yourcode 
speed.  Booklet  and  two  C-60  cassettes 
with  30  min.  each  of  5,  714,  10  &  13 
WPM. 

8.00   Call  for  yours  today. 


73s 
Novice 
Theory 
Course 

You'tt  be  amazed  how  easy  it  is  to  learn 
the  theory  when  you  listen  to  these 
tapes,  Three  tapes  cover  all  Novice 
Theory  and  one  has  questions  and 
answers  from  the  latest  Novice  exams. 
You  can  listen  in  your  spare  time  and 
breeze  thru  the  exam. 

1 5.95   Call  for  yours  today 
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73  and 

AMECO 

code  practice  tapes 

73s  "Blitz  code  practice  tapes  will 
more  than  prepare  you  for  any  FCC 
exam  Available  in  four  speeds:  5, 6, 13, 
&  20  WPM.  One  tape  for  each  speed. 
one  hour  each 

4.95  each,  all  four:  15.95. 

AMECO's  code  practice  tapes:  Junior 
Code  Course,  0  to  8  WPM;  Advanced 
Code  Course,  81/s  to  18  WPM;  Extra 
Class  Code  Course,  13  to  22  WPM. 
instruction  booklet  included  with  each 
course. 

4.95  each.  Call  for  yours  today. 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 
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Get  the  HAM  RADIO  BOOK  you  need  today! 
No  waiting.  Every  listing  below  is  in  stock. 
Call  Toll  Free:  1-800-633-3410  today. 


ARRL  Publications 

Understanding  Amateur  Radio  (NEW)  

Hints  and  Kinks 

Specialized  Communications  Techniques  . . . 
FM  and  Repeaters  {for  the  Radio  Amateur)  . . 
Single  Sideband  (for  the  Radio  Amateur)  .... 

The  Radio  Amateur's  VHF  Manual    

A  Course  in  Radio  Fundamentals    

Learning  the  Radiotelegraph  Code  

The  Radio  Amateur's  License  Manual    

Solid-State  Design  for  the  Radio  Amateur  . . . 

Tune-in  the  World  with  Ham  Radio    

The  Radio  Amateur's  Handbook    

ARRL  Code  Kit    , 

ARRL  Antenna  Book   , . 

ARRL  Electronics  Data  Book    , 

ARRL  Ham  Radio  Operating  Guide    ......... 

Learning  to  Work  with  Integrated  Circuits  . . . 
Getting  to  Know  OSCAR  from  the  Ground  Up 

ARRL  Prefix  Map  of  the  World  

L/C/F  Calculator  ......»_,.. 

Amateur  Radio  Station  Log  

Amateur  Radio  Mini  Log    •> 


5.00 
2.00 
3.00 
4.00 
3.00 
4.00 
3.00 
1-50 
3.00 
7,00 
7.00 
7,50 
8.00 
5.00 
4.00 
4.00 
2.00 
3.00 
3.00 
3.00 
1.50 
.75 


Extra  Class  Q&A  License  Guide 

Mastering  the  Morse  Code    — 

Radio  Electronics  Made  Simple   

Amateur  Radio  Theory  Course 

Commercial  Operator  Theory  Course 
Commercial  Q&A  License  Guide  for 

Elements  1,  2,  &  9  ...........  P . . 

Commercial  Q&A  License  Guide  for 

Element  3 

Commercial  Q&A  License  Guide  for 

Element  4    , 


■        m        J-       -i 


.90 

.75 

2.50 

4.95 

5.95 

1.25 

2.50 

1.60 


I       a        ■       ■ 


i  cations 
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Amateur  Radio  Novice  Class  Study  Guide 

General  Class  License  Guide 

Amateur  Radio  Extra  Class  License 

Study  Guide 

VHF  Antenna  Handbook *♦ , 

How  to  Make  Better  QSUs    . , 

Coax  Handbook 


Radio  Publications,  Inc. 

Beam  Antenna  Handbook  by  William  Orr* 

W6SAI    . . ,..;.... 

All  About  Cubical  Quad  Antennas  by 

William  Orr,  W6SAI 

The  Truth  About  CB  Antennas  by  Witliarn  Orrt 

W6SA1 

VHF  Handbook  by  William  Orr,  W6SAI 

Better  Shortwave  Reception  by  William  Orr, 

W6SAI , , ,-. 

Eimac's  Care  and  Feeding  of  Power 

Grid  Tubes 

W2AB's  Second  OP  DX  Aid 


4.95 
4.75 
5.95 

4.95 

4.95 
3.50 


4.95 
5.95 

5.95 
4.95 
4.95 
3.00 


AMECO  Publications 

Novice/General  Class  Q&A  License  Guide 
Advanced  Class  Q&A  License  Guide  


■      ■      ■ 


1.00 
.90 


Radio  Amateur  Callbook  Publications 

U.S.  Radio  Amateur  Callbook,  1978   ., 14.95 

DX  Radio  Amateur  Callbook,  1978    13.95 

Prefix  Map  of  North  America 1.25 

Zone  Prefix  Map  of  the  World    1.25 

Great  Circle  Chart  of  the  World  ■ 1.25 

Radio  Amateur's  Complete  Map  Library 

{Includes:  Prefix  Map  of  the  World,  Great 
Circle  Chart  of  the  World,  Map  of  North 

America,  and  World  Atlas)  ...  3 JS 

Radio  Amateur's  World  Atlas 2.50 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 


BankAmericard 


tixdhm  Aete 


Long  $  Electronics 
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Howie  DiBlasi,  Director 
industrial  Education  and  Technology 
Lake  Havasu  High  School 
Lake  Havasu  AZ  86405 


Hooking  the  Kids 


The  idea  began  in  the 
teachers'  lounge  one 
day.  Several  teachers  were 
discussing  the  problems  that 
occur  with  the  kids  during 
the  summer  months  and  on 
weekends  during  the  regular 
school  year.  Wc  all  agreed 
that  there  were  not  enough 
activities  for  young  people  in 


our    small    town    of    14,000 
people. 

After  the  discussion,  I  de- 
cided that  kids  could  have  a 
lot  of  fun  if  introduced  to  the 
world  of  electronics  and  com- 
puters with  a  mini  class 
during  the  summer  or  on  a 
few  weekends  during  the 
regular    school    year.    There 


Students  hooking  up  a  circuit  to  experiment  with  switches  and 
motors  in  the  Electronic  Recreation  Program  at  Lake  Havasu 
High  SchooL  (Left,  Andy  Nell  is;  center,  Dan  Masiroluca;  right, 
Mark  DiBlasL) 


would  be  no  grades  or  book 
work,  just  fun. 

Getting  Started 

I  contacted  the  Lake 
Havasu  Recreation  Program 
about  the  idea.  We  agreed 
that  2  hours  a  day  for  10 
days  would  be  about  right  for 
the  summer  program,  and  4 
hours  on  Saturday  for  4 
weekends  would  be  sufficient 
during  the  regular  school 
year.  Advertisements  were 
put  in  the  newspaper  and  on 
the  local  radio  station  to  let 
people  know  about  the  pro- 
gram. Three  weeks  later,  we 
had  two  groups  signed  up  and 
ready  to  go.  Each  group  had 
14  kids  in  it.  Group  one 
would  meet  from  1 :00  to 
3;00  in  the  afternoon,  and 
the  second  group  would  meet 
from  7:00  to  9:00  in  the 
evening.  Group  one  ages  were 
from  8-12  years  old,  and 
group  two  ages  were  from 
1 3-1 8. 

Before  the  classes  started, 
I  made  up  an  outline  For  the 
material  that  would  be 
covered  during  the  sessions.  I 
wanted  it  to  be  fun  and  in- 
teresting for  the  kids.  I  did 
not  want  it  to  be  like  school, 
with  tests,  grades,  and  specif- 
ic requirements.  The  students 
did  not  have  any  background 
in  electronics,  so  I  had  a  wide 
area  of  material  to  select 
from.  After  several  hours  of 
planning,  I  decided  on  the 
following  areas: 
A.   Electricity 

1.  Voltage 


2.  Current 

3.  Resistance 

4.  Static 

B.  Magnetism 

1.  Permanent 

2.  Electromagnets 

C.  Radio  Communications 
L  Broadcasting 

2,  Shortwave  Radio 

3.  Amateur  Radio 

D.  Computers 

1.  Operation 

2.  Binary 

3.  Hexadecimal 

4.  BASIC 

5.  Programming 
6*  Games 

Here  We  Go 

The  Tirst  day  that  we  met, 
I  introduced  simple  series  and 
parallel  circuits.  Switches 
were  then  introduced,  along 
with  lights  and  resistors*  All 
topics  were  handled  as 
demonstrations  in  a  lab  area. 
As  questions  would  come  up, 
I  would  answer  and  demon- 
strate, This  was  very  impor- 
tant to  keep  the  fun  in  it.  It 
does  not  help  a  program  with 
kids  8-12  years  old  to  have 
them  sit  at  desks  for  2  hours 
and  lecture  them  about  series 
and  parallel  circuits.  Let  them 
get  their  hands  on  the  cir- 
cuits. Let  them  discover  what 
happens.  I  let  the  students 
experiment  for  the  last  hour 
of  class  with  the  circuits  we 
had  discussed. 

The  second  day  I  demon- 
strated static  electricity  with 
a  Tesla  coiL  It  generates 
about  125,000  volts  of  static 
electricity  and  is  great  for 
demonstrations.  I  held  a  neon 
lamp  about  6  inches  from  the 
coil,  and  it  started  to  glow. 
Then  the  lights  m  the  class- 
room were  turned  off.  My 
hand  and  the  lamp  were  both 
glowing  a  bright  orange.  The 
kids  went  wild.  They  loved  it 
and  wanted  more.  Next  I 
used  a  fluorescent  lamp,  and  it 
started  to  glow  when  I  held  it 
6  inches  from  the  coiL  I  then 
placed  the  tamp  about  2 
inches  from  the  Tesla  coil, 
and  it  created  an  arc  between 
the  lamp  and  the  coil.  The 
lamp  will  keep  discharging  as 
long  as  you  hold  the  lamp 
close  to  the  coil.  It  makes  a 
bright  blue  arc  when  the  lamp 


114 


discharges,  and  the  kids  loved 
it. 

The  next  demonstration 
was  on  heat  and  static  elec- 
tricity. I  held  a  piece  of  paper 
between  the  arcing  lamp  and 
the  coil.  It  took  about  2 
seconds  for  the  paper  to 
catch  fire  with  a  small  flame. 
I  quickly  blew  it  out,  and 
then  the  questions  started 
flying.  We  discussed  current 
flow,  size  of  wires,  ionization 
of  gas  in  a  neon  and  fluores- 
cent lamp,  lightning  and  its 
effects.  The  two  hours  were 
gone  before  we  knew  it. 

The  third  day  we  discussed 
magnets  and  how  they  work 
Several  demonstrations  were 
used  with  iron  filings  to  show 
magnetic  fields,  and  coils 
were  used  to  demonstrate 
electromagnets.  The  students 
were  then  given  the  remaining 
hour  and  a  half  to  experiment 
with  the  Tesla  coil  and  mag- 
nets. 

While  the  students  were 
working,  I  went  into  the 
radio  room  to  set  up  a 
demonstration  I  would  do  the 
next  day  on  amateur  radio. 
While  I  was  selling  everything 
up,  I  was  thinking  how  well 
everything  was  going. 

'Tire,  fire!"  someone 
screamed, 

''Get  the  fire  ex- 
tinguisher/' another  student 
yelled. 

I  ran  out  of  the  radio 
room  to  see  what  was  going 
on.  Standing  next  to  the 
Tesla  coil  was  a  9-year-old 
with  a  piece  of  paper  going 
up  in  flames  in  his  hands.  He 
was  staring  at  the  paper,  not 
quite  believing  that  it  was 
going  up  in  flames.  I  told  him 
to  drop  it  on  the  floor.  He 
started  blowing  on  it  to  try  to 
put  it  out.  Needless  to  say,  it 
was  burning  pretty  well  by 
now,  and  he  just  kept  blow- 
ing on  it  trying  to  put  it  out 
The  flames  were  getting  close 
to  his  fingers  now,  and  he 
decided  it  would  be  best  to 
drop  it.  Three  kids  stomped 
on  what  was  left  of  the  paper 
to  put  out  the  flames. 

We  spent  the  next  20 
minutes  discussing  safety  and 
the    correct    procedure    for 


doing  experiments.  We  had 
spent  some  Lime  at  the  begin- 
ning talking  about  safety,  and 
this  was  an  excellent  time  to 
reemphasize  it 

I  then  took  a  few  minutes 
to  find  out  why  the  piece  of 
paper  had  caught  on  fire.  The 
student  was  trying  to  do  the 
same  thing  I  had  demon- 
strated  with  the  Tesla  coil 
and  paper.  The  only  problem 
was,  the  paper  really  got 
started  burning  before  he 
could  get  it  out.  Lesson  well 
learned.  Experience  is  the 
best  teacher. 

Radios,  Radios,  Radios 

The  fourth  and  fifth  days 
were  spent  on  radio  com- 
munication, I  used  an  oscillo- 
scope and  a  mike  to  demon- 
strate voice  and  frequency- 
Then  a  frequency  generator 
was  used  to  show  the  effect 
of  different  frequencies  and 
what  they  looked  like  on  the 
oscilloscope. 

Our     discussion     covered 

radio  waves,  detectors,  ampli- 
fiers, mixers,  and  commercial 
radio  broadcasting.  I  was 
amazed  at  the  questions  the 
kids  had.  They  were  really 
interested  m  how  things 
worked  and  wanted  to  know 


more  about   the  equipment. 

Amateur  Radio 

"CO  twenty,  CO  twenty. 
This  is  WA7RTM,  Lake 
Havasu,  Arizona,  calling  and 
standing  by/*  I  gave  a  general 
call  on  20  meters  for  the 
demonstration,  I  hoped  some- 
one would  come  back  who 
was  quite  a  distance  away. 

"WATRTJVt,  Lake  Havasu, 
Arizona,  this  is  W0VPR, 
Liberty,  Missouri/' 

MHey,  that  guy  is  calling 
you!"  the  kids  yelled. 

Their  eyes  were  as  wide  as 
silver  dollars.  There  was  so 
much  excitement  in  the 
room,  the  kids  could  not  con- 
tain themselves.  I  let  each  of 
them  say  a  few  words  with 
the  mike,  and  ihey  were 
hooked. 

We  spent  the  next  hour 
talking  about  amateur 
licenses  and  what  was  nect 
sary  to  get  one.  The  ad- 
vantages of  ham  radio  over 
CB  were  pointed  out,  along 
with  how  much  more  fun  the 
kids  could  have  with  a  ham 
license,  if  they  would  study  a 
little. 

I  then  set  up  a  2  meter 
demonstration  through  the 
local  repeater  in  Lake  Havasu 


and  then  the  repeater  in 
Kingman,  Arizona.  With  a  re- 
peater sitting  on  a  mountain- 
top  at  8,600  feet,  you  can 
make  a  few  contacts.  Con- 
tacts were  made  from  Lake 
Havasu  to  Las  Vegas,  Los 
Angeles,  Phoenix,  and 
Prescott.  The  distances 
ranged  from  5  miles  to  300, 
The  kids  were  really  amazed 
at  what  you  could  do  with 
amateur  radio  and  how  much 
better  it  was  than  CB. 

We  have  a  group  of  local 
amateurs  who  are  teaching 
code  and  theory  classes  twice 
a  year  for  anyone  interested 
in  becoming  a  ham.  I  made 
arrangements  for  the  kids 
who  were  interested  to  get 
into  the  classes. 

I  had  about  15  minutes 
left  and  demonstrated  how  to 
use  the  shortwave  receivers  so 
that  they  could  listen  to  ama- 
teur radio  broadcasts  and 
shortwave  broadcasts. 

Computers 

The  second  week  started, 
and  we  began  with  a  film 
about  computers.  I  was  able 
to  get  several  excellent  films 
from  Modern  Talking  Picture 
Service.  Their  main  office  is 
located  in  New  York,  and  they 


Steve  Marshal  (left)  and  John  Gustov  (right)  find  out  about  static  electricity  using  700f000 
volts  to  light  a  neon  lamp. 
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Dan  Mastroiaca  (left)  and  Tim  Murphy  (right)  run  their  computer  programs  on  the  SOL  and 
IMSA f  during  the  computer  segment  of  the  program  at  Lake  Havasu  High  School. 


have  several  other  offices 
located  around  the  country. 
Most  school  districts  make 
use  of  their  film  service  be- 
cause there  is  no  charge  for 
the  films,  except  postage  to 
return  the  film  back  to  them. 
The  main  address  in  New 
York  is;  Modern  Talking  Pic- 
ture Service,  2323  New  Hyde 
Park  Road,  New  Hyde  Park, 
New  York  11040, 

Clubs  and  service  organiza- 
tions can  get  a  copy  of  the 
films  available  by  writing  and 
asking  far  the  folder  on  free 
films  available.  Subjects  range 
from  computers  to  elec- 
tronics to  farming  and  every- 
thing in  between. 

After  the  film,  we  intro- 
duced binary  counting  and 
how  the  computer  uses  it. 
The  kids  had  a  lot  of  fun  with 
the  binary  alphabet  I  showed 
them  how  to  use.  We  wrote 
the  binary  numbers  from  1  to 
26  and  then  put  the  letter  A 
next  to  binary  1  and  B  next 
to  binary  2,  etc.  Here  are  a 
few  samples: 

16     8     4     2     1 
0     0     0     0     1     =     A 
0     0     0     10     =     6 


0  0  0  1  1  =  C 

0  0  1  0  0  =  D 

0  0  1  0  1  =  E 

0  0  1  1  0  -  F 

After  we  had  the  code 
made  up,  the  kids  experi- 
mented with  secret  messages 
in  binary.  It  was  a  good  way 
to  learn  binary  counting. 

BASIC  was  introduced 
with  chalkboard  demonstra- 
tions and  discussions.  I  only 
spent  about  20  minutes  with 
the  introduction  of  BASIC 
statements,  We  talked  about 
let,  goto,  if-then,  print,  and 
input  statements. 

I  am  an  avid  believer  in 
g^mes  and  simulations  on  the 
computer.  I  have  used  corn- 
put  er  games  to  get  interested 
students  started  on  the  com- 
puter, and  it  has  worked  very 
well  They  are  very  quick  to 
ask  why  it  works  that  way,  or 
what  would  happen  if  I  did  it 
this  way.  My  answer  is,  'Try 
it  and  see  what  happens." 
The  great  thing  about  the 
games  and  simulations  is  that 
they  allow  the  students  to 
make  decisions  and  take 
chances  and  make  a  mistake. 


They    learn    a   lot  from  the 
mistakes  they  make. 

I  start  with  a  simple  pro- 
gram of  a  number-guessing 
game.  There  are  many  pro- 
grams in  computer  game 
books,  like  "Guess/'  "Stars," 
'Trap,"  "Hi-Lo,"  and  several 
other  versions.  Any  one  of 
them  can  be  used  for 
examples.  I  start  by  letting 
each  student  play  the  game  a 
few  times  with  the  others 
watching.  They  then  switch, 
and  a  new  student  plays  the 
game  on  the  computer.  After 
each  one  has  had  a  chance  to 
play  a  few  times,  we  go  back 
to  the  chalkboard  and  go 
through  the  program  step  by 
step  and  discuss  what  is  hap- 
pening. Then  the  pieces  of 
the  puzzle  start  to  fit  into 
place.  Statements  start  to 
make  sense. 

Computer  Equipment 

Our  high  school  purchased 
a  SOL-20  and  I  MSA  I  hi  the 
spring  of  1977,  My  elec- 
tronics students  assembled 
the  kits,  and  thus  saved  about 
$800.00  between  the  two 
kits.  We  also  built  four  Seals 
8K  Random  Access  Memory 
Boards  to  be  used  In  the 
SOL-20    and    IMSAI.   All   of 


our  equipment  has  been  pur- 
chased from  the  Byte  Shop  in 
Phoenix,  Arizona,  I  would 
suggest  to  anyone  who  is  con- 
sidering  purchasing  any 
microprocessor  equipment 
that  you  find  a  good  com- 
puter store  and  deal  with 
them,  When  you  have  prob- 
lems, you  can  go  back  for 
help.  You  may  pay  a  few 
dollars  more  for  a  piece  of 
equipment,  but  service  is  very 
important  in  a  new  field  such 
as  microprocessors.  We  have 
had  several  problems  using 
the  equipment,  and  Alan 
Hald  and  his  staff  at  the  Byte 
Shop  in  Phoenix  have  helped 
us  each  time.  The  problems 
were  not  with  the  equipment. 
The  problems  were  with  the 
people  not  knowing  how  to 
correctly  use  the  equipment, 
When  you  have  a  place  to  call 
for  help,  it  is  very  comforting 
to  know  someone  will  be 
there  to  help  you. 


Finishing  Up 

For  the  remaining  three 
days,  we  spent  time  exploring 
different  game  programs  and 
running  them  on  the  com- 
puters. I  had  the  students 
write  a  few  small  programs  of 
their  own  and  then  run  them. 
They  learned  how  to  debug 
programs  very  quickly.  They 
were  amazed  at  how  just  one 
letter  could  cause  a  problem 
in  a  program. 

I  tried  to  keep  the  stu- 
dents taking  turns  with  the 
computers,  as  it  is  very  diffi- 
cult to  have  14  kids  use  2 
units  and  ail  get  equal  time. 

Do  It  Again,  Sam 

Was  i  he  program  suc- 
cessful? You  bet.  When  the 
kids  were  finished,  they  did 
not  want  to  stop.  They  would 
have  gone  for  another  two 
weeks.  I  was  impressed  with 
how  much  they  had  learned. 
They  all  found  out  that 
learning  can  be  fun,  It  all 
depends  on  how  the  material 
is  presented. 

Did  I  have  any  problems? 
Yes. 

How  do  you  get  14  kids  to 
go  home  every  day?  ■ 
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THE  WORLD'S  MOST  t  OMPLt TL  LINL  OK  VIII  -I  M  KITS  AND  EQUIPMENT 


KXlJiI.  i    .    .    i    . 

RX28CW/T  ,   . 
RX501'  Kil    ,   . 

RXS01"  W/T  .  . 
RX144C  Kit,  . 

RXH4CW/T  . 
KX220C    Kit.  , 

RX2  201  W/T  „ 
RX432CKH.  . 

RX432C  W/T  . 


2  ft-  35  MH*  IM  receiver  with  3 

pole  HJ.7  MHz  crystal  filter  *  .   .  &   64,95 

same  as  nhove  wired  4  tested.  .  I  1  7,95 

.10-60  MHj  revr  w/2  pole  li>.7 

MHz  crystal  filter     .'..,.,..  ti4T95 

same  as  above  -wired  &  tested    .  1 1 7.95 

140-170  MHi  revr  w/2  pole 

10.7  MHr  crystal  filler 74.95 

same  as  above    wired  &  tested    .  i  1 9.9  5 

210-240  Mill  revr  w/3  pole 

10,7  MH?  crystal  filter  ......  74.95 

Mine  as  ihovr    vstred  &  tested  I  17. 9a 
43  2  MH*  revr  w/2  pole  10.7 

MHz  crystal  filter »  .  84,95 

same  as  above  -wired  &  tested    -  I  2  9.95 


RECEIVERS 


RXCI     .,-.,,-.. 


RUHKi!    , 
HI  50  Kit    . 
RE-' 14411  Kit 
RF2  20H  Kit 

HI  432  Kit. 

IF   10.7F  Kit 

FM4S5  Kit. 
AS2  Kit    .  . 


accessory  filter  tr»r  above  receiver 

kits  gives  70  tlH  adjacent 

channel  reject  ton  .  .  -  .  t  .,  .  .  ..  8.95 

KJmir  HI    Inirlt  end   10.7  MM/  out     |3„5<i 

ornirRl    Ironi  end   I  0 .7  MHi  OUt       13,50 

2  mtr  HI    front  end  10.7  MM/  out       18.50 

22Q  MH/  Kl    front  end  10+7  MM.- 

I J  U  I         ■       ■        t        h         -         I         r         ■         i         -        -*       ■*       *       ■  *     ".   .     »' 

432  MH/  Rt  front  end  HI?  MH/ 

out  .  .  29.50 

10.7  MH/  II    module  include 

p«de  crvftsl  filler 29.50 

455  KH/  IV  sta^e  plus  KM  detector  18.50 

audio  and  squelch  Hoard 16.00 


TXSO 
TX50W/T,  . 

TXI44H  Kit  ■ 
I  XI44U  W/T 
TX220B  Kit  . 


transmitter  eseilert  1  watt.  6  mtr*  44,95 

same  as  a  hove  -wired  &  tested     .    ■  64.95 

trajmnitter  ttxdter    I  wan -2  mtr*  34*95 

same  as  a  bo  v*    wired  &  tested-  ,  ■  59/J5 
transmitter  exciter -I  watt  -  221) 

-WI1:/        p  *      p       ■      ■       p       *■       i       ■       ■       i       +       >       p       I       I  J*fi  7J 


TRANSMITTERS 


TX2  2  0HW/T   . 
TX4  3  2H  Kit  -  . 
TX432HW/T 
TX  J  5(3  Kit... 
TX  I  50  W/T  *  . 


same  :is  iit'i^v     wired  it  tested     .  -  59.95 

transmitter  exeiter  432  MM/     ,  49,95 

same  as  above    Wired  £  tested    *  ■  7y.l?5 

300  miHIwntt.  2  mtr  tniusmiller  .  24.^5 

same  as  a  hove  -wired  &  tesleil     ♦  .  39-95 


FA250lHKit   , 

PA4010H  Kit  . 
PA5Q/25  Kit.  . 

PA  144/1  5  Kil  .. 


PA144/25  Kit  . 
HA2  20/I5  KH  , 
PA432/IO  Kn 

PA140/I0  W/T 
PAl  40/30  W/T 


2  mir  power  amp -kit  lw  in     25w, 
out  with  solid  state  switching, 
case,  connect*.**     .......... 

2  mtr  power  amp     lOw  in-40w 

out— relay  switching 

6  mtr  power  amp*  lw  in.  2  5w  out. 
less  ease,  connector*  &  switch  inn 
2  mir  pirwer  amp- tw  in  -I  Sw 
out—less  case,  connectors  and 

switching 

same  as  PA  144/1 5  kit  but  2  5w  . 
similar  to  i'Al44/1.5  for  220  MH^ 
power  amp    similar  to  PA  144/ J  5 
except  IOwund432MHz   .   .  .   , 
lowin     iHJwisiir    2  mtr  Minn    ■ 
30w  in     I40w  out -2  mtr  amp    . 


POWER  AMPLIFIERS 


Blue  Line 


64.95 
64.95 
54,95 


44.95 
54.95 
44.95 

54.95 
2  J  9,95 

18995 


Rl- 

cw 


Model 


power  ampT  wired  St  tested,  emission  - 
1  M  SSH/XM 

Power  Power 

Input         Output 


BAND 


BLC 
BLC 
BLC 

BLC 
BLD 

BLf> 
BLD 
BLF 
BLK 
BLE 
BLK 


10/70 

2/70 

10/! 

J0/15U 

2  /60 

10/60 

10/120 

J0/40 

2/40 

30/80 

10/80 


144 
144 
144 
144 

lie 

220 
220 
420 
420 
420 
420 


MHi 

MH/ 
MH/ 
MH/ 

MM/ 
MH/ 
Mil/ 
MH/ 
MHz 
MM.- 
MM/ 


10W 

2W 

I0W 

3QW 

2W 

LOW 

I0W 

I0W 

2W 

30W 

I  OW 


70W 

14995 

->ow 

1*9.95 

J5UW 

25' 

1  5uW 

239.95 

6<lV\ 

164,95 

60W 

159-95 

120W 

2  59.95 

4  on 

179.95 

4  0W 

1  79.95 

sow 

:5*j.*j5 

HOW 

2K9^S 

PSI5C  Kil 


PS15CW/T-  . 
PS25M  Kit.  - 


PS25M  W/T. 


imp— 12  rail  regulated  power  sup- 
ply w/exse.  ur/fdld  hacle  cuircrit  limii- 
ing  and  oven-'olta^e  protection.  94.95 

same  as  abort    wired  &.  tested.   .  *    124.95 
25  amp  -  I  2  volt  regulated  power  *up 
ply  w/case.  w/T'dd-back  current  limit- 
ing and  ovp,  with  meter  --»,.,    154.95 
same  as  above  -wired  &  tested.   .  .    179.95 


POWER  SUPPLIES 


adds  over  village  protection  to  ynur 

power  supplies.  1  5  VDC  mo.  1  2.95 

1  2  volt  -power  supply  regulator  card 

with  fold-hack  turrent  linoioic  ■  10.95 

oew  Lotni  ii  duti  30  amp  I  2  V I n. 

regulated  power  supply  w/case* 

w  /fold-  ha  tic  current  limiting  and 

oven1' ilf  que  protection  249.95 


Vutuili^k 


RPT50  Kir 
RPT50  . 
RPT144  Kit  , 

RPT2  20  Km 

RP1432  Ku 

RF^TI44  W/T 
RPT220W/T 
KP1432W    I 


repeater-6  meter 4  99.95 

repeater  -6  meter,  wired  &  tested  799.95 

repeater     2  mtr    1 5w— complete 

Mess  crystals!        .....  .    .  499,95 

repeater-220  MHz-  I  5w  -complete 

(less  crystals' 499.95 

repeaier- 111  vsjtt     43>  MH/ 

tless  crystals ) 579.95 

repeater- 15  watt-2  mtr.   .  799.95 

repeater- 1 5  watt  -220  MH/.  799.95 

repeater— 10 wad    432  MH/.  949.9$ 


REPEATERS 


DPLAS0  .  . 
DPLA144   . 

OPLA220  . 

DPLA432    . 
DSC-U  .  .  - 

DSON  .  .  . 


6  mtt  Lltjse  spaced  duplexer  .       .   .    575.95 

2  mtr.  6Q0  KH/  spaced  dupfe^er, 

uired  and  tuned  to  frequency  ,   .    ,    37M.95 

2  20  \tll/  diiple\er.  wired  and, 

tuned  to  frequent :  .  .  '    .  .    379 

rack  mount  duple\er 3J9.    - 

Joy  hie  shielded  duple  \er  cables 

wirh  PI. 2 5 si  t ' ^nnectors  fpf .  1  2^  OO 

same  as  above  with  ty  p- 

connectors  (pr.>     -  -*  - 2  s. 00 


TRANSCEIVERS 


r-RX50  Kil 


I  H  \ia4  Kil 
rp\::<>  ko 
TRX432  Kil 

TRC  1    . 

iri  :  . 


Complete  6  mtr  KM  ttauscetv«ii  kil, 
20w  out.  10  chamtel  scan  with  CBiie 
(less  mike  and  ctystnls)-  -  -  .    244. 95 

satu*    1     iiiivr.  iiut  2  rmr&Jsu  out  234.95 
same  ive  except  for  22n  MM/    234.95 

same  as  above  except  Hi  wait   mi 

432MH/  254 

tr  iiisct-ivtr  Caifl  ont>    ...... 

transceiver  case  and  accessories  4^     - 


. 


^^  NTIIESIZI  KS 


■  \  II  Kit 


SVN  II  Wi\    . 
SYN  22t)  Kil 

n^  N  220  W/J 


2  mtrsytJtliesl/er.  transmit  »«ffnets 
programmable  from  100 KHa     inMH/, 
(Mars  offsets  with  nptiflfiaj 

jdjjitetvl.  I' 

s:oue  as  above     wired  &  tested.    ■,    ,    2il9,95 
iiue  as  SYN  II  Kit  Cicepl  220 

225  MH/,  169      " 

same  tt*  above    wired  detested    .  ,    239,95 


OTHI  K  PRODLiCTS  BY  VHF  ENGINliLRING 


CD  I  Kil    -   P  . 

CD2  Kit    -  -  » 

t  \)\  Ku       .   . 

COH2  Kit   .  . 
SC3  Ku 

vstals 

OVID  Km    .   . 


i"win   .  .  . 

avii)   . 

MIC  1     . 

TS|  W/T  .   . 
I  si  W/T.  , 

It) J  Kit    .   . 
I  lit  \\     1 
II I  144  V 

HI  220  ^     I 
HL432  «     I 


J  0  channel  receive  xtal  dei  V 

W/diode  switching.   .  -  ,  .  h   ►   ,   .     %      7.95 

10  channel  smit  *3^ck  w /switch 

and  trimmers 15,50 

liHI"  version  of  CHI  deck,  needed 

for  432  nuilli  ehaniiH  operation.  1  3.  50 

carrier 'operated  relay .      .   ,  22,75 

10  channel  auto-scan  adapter 

lor  KX  wiih  priority    .  I9.U5 

we  stock  most  repeater  and  sjuip] 

pairs  from  I  46.0- 1 4 7.0  (each  I .  .  -  no 

I  59  bit.  field  program  ma  hit-,  vnle  id 

titter  with  built-in  squelch  tail  and 

ID  timers .  3«*<*i> 

wired  and  tcstedi  '"it  programmed     54 
wired  and  tested,  ptoejammed    ,  59.95 

2.000  ohm  dviiamu  mike  tMib 
I  .T.T    and  1   »d  cord I  2  95 

1  une  squelch  dec  otter 59.95 

nisEjdled  in  repeater,  includoh' 

Ih'terfttce  accessories   .......        K4.95 

2  tune  d^'Loih.T     .       .   ,    .  3  5.95 
smile  a* above     wired  &  tested  59.95 
4  p .  rl.    h.dii  al  resonatfir.  wired  Si  lesi 
swept   liou-d  to   144  MM.    hail  2'>.^5 

same  as  alHive  tuned  to  220  Mil/  h  in   :  *,^5 

vinit;  :in  above  tuned  In  432  MH  ■  h  in    29,^^ 


■^ 


orniQ 


vr; 


if  enaiiiecrina 

DIVISION  OF  BROWNIAIS  t  LECTRQNICS  CORP. 

1    BOX  S    /    320  WATER  ST.    /    BINGHAMT0N,  NY    13901    /   Ph 

Prices  and  specification*  suhjevt  Tf*  change  without  notice.    Export  prices  xtightlv 


one  607-723-9574 

higher.  502  J 1 00-1 .78 
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cold  fingers  and  the  like, 
when  done  in  mid-winter.  A 
feedpoint  for  the  gamma  rod 
was  selected  at  8  feet  off  the 
ground  to  minimize  shock 
hazards  for  the  children.  With 
this  dimension  fixed,  num- 
erous combinations  of  gamma 
rod  length,  diameter,  spacing 
to  tower,  and  gamma/omega 
capacitors  were  tried.  The 
conclusion;  An  swr  of  1:1 
could  always  be  obtained  and 
no  differences  in  on-the-air 
reports  were  noticed.  Band* 
width  between  2:1  swr  points 
was  100  kHz  for  any  given  set 
of  values.  Since  the  antenna 
performed  well  and  met  all  of 
my  criteria,  further  experi- 
mentation was  deferred  and 
mechanical  considerations 
took  hold.  The  length  of  the 
gamma  rod  was  left  at  32  feet 
as  measured  from  the  top  of 
the  tower  to  the  feed  point. 
Spacing  was  one  foot  at  the 
bottom,  Since  the  tower 
tapers,  the  spacing  varies  with 
height  since  the  rod  was  kept 


perpendicular  to  the  ground. 
The  gamma  rod  was  con- 
structed of  >4-inch  aluminum 
tubing  which  was  on  hand, 
and  the  right  angles  were 
made  via  adapters  available  at 
a  local  hardware  store,  join- 
ing the  tubing  was  done  as 
shown  in  Fig.  1. 

The  support  insulators 
were  made  from  34-inch  PVC 
water  pipe  and  TTittings, 
PVC  cleaner  and  cement  were 
used  to  join  the  parts  and 
stainless  steel  hose  clamps 
were  used  for  clamping  the 
insulators  to  the  gamma  rod 
and  tower.  The  number  of 
insulators  was  5  in  order  to 
offer  structural  integrity. 

After  the  initial  value  of 
gamma  capacitor  was  deter- 
mined to  be  80  pF  at  4.0 
MHz,  an  attempt  was  made  to 
lower  the  resonant  frequency 
to  3.5  MHz  via  the  use  of 
added  gamma  capacity  or  via 
an  omega  capacitor.  Both 
worked  with  the  same 
amount     of     change     in 
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resonance  occurring  for  a 
given  capacity,  whether  it  was 
used  as  a  gamma  or  omega 
capacitor. 

The  omega  configuration 
was  chosen  since  the  frame  of 
the  variable  omega  capacitor 
could  be  at  dc  and  rf  ground, 
thus  avoiding  the  need  for  an 
insulated  coupling  for  the 
shaft.  The  value  needed  for 
the  omega  capacitor  was 
found  to  be  50  pF,  but  100 
pF  was  used  in  case  the  added 
capacity  was  needed  for  160 
meters.  The  fixed  gamma 
capacitor  consisted  of  two 
Centralab  type  857  NPO  15 
kV  capacitors  in  parallel, 
while  the  variable  omega 
capacitor  had  %-inch  plate 
spacing.  All  connections  were 
made  with  No.  8  copper  wire- 
One  should  consult  the  junk 
box,  hamfests,  and  surplus 
dealers,  whatever  is  con- 
venient. It  would  be  wise  to 
use  whatever  is  handy  to 
experiment  with  at  low 
power  levels  and  then  search 
for  the  big  final  ones  after 
the  values  are  known.  No 
arcing  was  observed  with  the 


PVC'T* 
FITTING 


above  units  when  maximum 
legal  power  was  used,  even  on 
wet  or  humid  days* 

The  tuning  mechanism  for 
the  omega  capacitor  is  an 
automatic  TV  rotor  which 
was  on  sale  for  $30.  This  was 
a  bit  high,  but  it  offered 
set*and-forget  convenience 
with  no  experimenting 
needed.  One  can  merely  type 
the  resonant  frequencies  onto 
gummed  labels  and  affix 
them  to  the  rotor  control. 
The  rotor  should  be  oriented 
so  that  the  end  of  rotation 
stop  doesn't  occur  anywhere 
in  the  180  degrees  needed  for 
the  omega  capacitor.  The 
rotor  I  purchased  has  a  solid 
output  shaft.  Coupling  it  to 
the  capacitor  shaft  was  done 
with  flexible  shaft  coupling 
components  available  at  a 
local  electric  motor  supply 
house. 

The  tuner  housing  was 
made  from  an  aluminum 
mailbox  with  the  excess  hard- 
ware removed.  The  bottom 
was  fabricated  from  1/8-inch 
aluminum  stock  to  offer 
needed  support  for  the  rotor. 
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CLEAN  JOINTS  WITH  CLEANED  AND 
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Fig.  Z  Gamma  rod  assembly. 


Fig,  3.  Insulators  for  gamma  rod. 
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Fig,  4,  Schematic  of  antenna  system, 


Angle  aluminum  and  sheet 
metal  screws  can  be  used  to 
hold  the  box,  end,  and 
bottom  together.  Connectors 
were  installed  in  the  bottom 
for  the  coax  feed  and  rotor 
cable.  All  housing  openings 
were  sealed  with  silicone 
rubber  after  all  adjustments 
were  made.  The  ground 
system  consists  of  the  follow- 
ing components: 


1 .  Two  6-foot  ground 
rods  underneath  the  concrete 
base  for  the  tower. 

2,  1000  feet  of  No.  14 
insulated  copper  radials, 
random  lengths,  buried  2  to  4 
feet  underground. 

3,  500  feet  of  No-  14  bare 
copper  radials,  random 
lengths,  buried  2  to  4  feet 
underground. 

4.  A  70- foot  well   casing. 


..  ■  ■  ■         .MV    Mr  ... 


5,  The  house  water 
system. 

6,  Electrical  ground  wires 
of  the  house,  only  via  an 
indirect  route  through  the 
rig's  power  cord. 

A  No.  8  bare  copper  wire 
forms  a  square  ground  bus 
around  the  base  of  the  tower. 
The  radials  were  soldered  to 
the  bus,  which  is  connected 
to  the  tower  via  two  pieces  of 
1/^inch  tinned  copper  braid 
held  in  place  by  stainless  steel 
hose  clamps.  All  ground  con- 
nections were  sprayed  with 
clear  plastic,  taped,  and  re- 
sprayed.  The  radial  system 
was  installed  as  space  per- 
mitted, which  was  only  about 
15  feet  for  those  radials 
facing  south.  The  longest 
radial  is  about  90  feet. 

Results  and  Comments 

The  initial  adjustment  of 
the  system  was  indeed  time- 
consuming,  especially  since 
none  of  the  combinations  of 
gamma  rod  dimensions  and 
capacity  values  approximated 
those  of  other  authors.  Con- 
sidering the  number  of  rele- 
vant factors  for  such  an 
antenna  system,  each  installa- 
tion is  likely  to  require  some 
experimenting,  A  Palomar 
noise  bridge  was  eventually 
purchased  and  was  invaluable 
for  making  initial  gross 
adjustments. 

Rf  in  the  shack  was  an 
occasional  problem  as  mani- 
fested in  the  form  of  flashing 
neon  bulbs  in  the  rotor 
control  box.  This  caused 
some  damage  and  the  cure 
took    two    steps.    First,    the 


excess  rotor  cable,  coiled 
against  the  tower  and  in  the 
shack,  was  removed,  Second, 
a  relay  was  added  with  nor- 
mally open  contacts  to  break 
the  leads  from  the  rotor  cable 
as  they  entered  the  control 
box.  Activating  the  relay  thus 
permitted  normal  operation 
of  the  rotor.  No  more  prob- 
lems with  the  rf  were  ob- 
served* 

The  results  using  the 
system  have  been  most  re- 
warding! They  were  well 
worth  the  effort,  I  enjoy 
primarily  rag  chewing,  but 
the  Bicentennial  WAS  caught 
my  interest  This  antenna  was 
used  to  work  Alaska,  Hawaii, 
and  al  most  all  the  other  states 
on  75  phone,  not  to  mention 
the  Bahamas,  This  was  very 
exciting!  The  system  works 
fine  on  local  contacts,  but 
really  pans  out  for  distances 
over  200  miles.  What  was 
once  considered  a  "second 
best  antenna"  is  now  con- 
sidered more  than  adequate. 
But,  most  importantly,  the 
XYL  likes  it  too,  especially 
after  listening  to  my  vivid 
description  of  a  75  meter 
quad,  phased  verticals,  or 
full-size  dipole,  For  160 
meters,  I  plan  to  add  gamma/ 
omega  capacitors  via  a  relay 
or  rotary  switch  ganged  to 
the  rotor.  This  latter  idea 
would  give  80  meter  opera- 
tion for  1 80  degrees  of  rotor 
movement  and  160  meters 
for  the  other  1 80  degrees,  I 
would  like  to  thank  the  many 
hams  who  donated  their  time 
and  cooperation  with  nu- 
merous   on-the-air    checks.  ■ 


Fig.  5.  Inside  view  of  tuner. 
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Tufts  Radio  Electronics  •  209  Mvstic  Avenue  •  Medford  MA  02155  •  (617)  395  8280 


SST  T-l  RANDOM  WIRE  ANTENNA  TUNER 

AU  band  operation  (160-10  meters)  with  any 
rmdom  length  of  wire.  200  watt  output  power 
capability  —  will  work  with  virtually  any 
transceiver.  Ideal  for  portable  or  home  opera- 
tion. Great  for  apartment!  and  hotel  rooms  — 
simply  run  a  wire  iiuide, 
anyplace  available.  Toroid 
size:  4-1/4"  x  2-3/*fl"  x 
tune -up    indicator.    SQ-239 
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CES  Touch  Tone  Pads 

•  Model  200  V  —  acoustic  coupling.  $49,95 

•  Model  210  —  for  mounting  on  waives  or 
hand -helds.  $39.95 

•  Model  220  —  CES  can  now  offer  you  a 
TOUCH  TONE  back  for  Standard  Commun- 
ications hand-held  radios.  This  is  the  com- 
plete back  assembly  with  the  TOUCH 
TONE  encoder  mounted  and  ready  to  plug 
into  the  private  channel  connector,  Also 
included  is  a  LED  tone  generator  indicator 
and  an  external  tone  deviation  adjustment. 
$59:95 


ASTATIC 
MICROPHONES 


SILVER  EAGLE -$69.95 

T-UG&-D104,  transistor! red     * ,  $48*60 

T-UG9-D104,  "Golden  Eagle,"  transistorized  $95.40 
T-UG9-D104,  "Silver  Eagle,"  transistorized  .  $69,95 
UG-D104,  ceramic  or  crystal $42.60 


$43.95 
Kit 


for  an  Economy  Price? 
THAT'S  RIGHT! 

introducing  the  ECONO  LINE 


McKW     Input     OutjJut     Typical  Pf  !t« 

7C7         i  ?DW  5O90W    lflm,'?0oul     1*3-149  MHi    $139  OQ 
T07B      14W     6QBOW       1  *nf?0  Out     143-149  MKt    $163  00 

Wow  get  TPL  COMMUNICATIONS 
quality  and  reliability  at  an  economy 
price.  The  new  Eeono  Line  gives  you 
everything  that  you've  come  to  expect 
from  TPL  at  a  real  cost  reduction.  The 
Litest  mechanical  and  electronic  construe 
rion  techniques  combine  to  make  the 
Econo- Line  your  best  amplifier  value. 
Unique  broad  band  circuitry  requires  no 
tuning  throughout  the  entire  2-meter  band 
and  adjacent  MARS  channels.  See  these 
great  new  additions  to  the  TPL  COMMUN- 
ICATIONS product  line  at  your  favorite 
amateur  radio  deafer. 

For  prices  and  specifications  please  write 
for  our  Amateur  Products  Summary!  FCC 
type  accepted  power  amplifiers  also  avail- 
able. Please  call  or  write  for  a  copy  of 
TPL's  Commercial  Products  Summary, 


SLINKY! 

A  LOT  of  antenna  in  a   LITTLE  space 
New     Slinky®     dipote*     with     helical 
loading    radiates  a  good  signal  at   1/10 
wavelength  long! 

•patent  No  3£58J20 


HfEII   IM(1 


■  j^iw  c*«  n*  m 

l^^l\/\p^^^ll 

■IfTf  *****  ^(***  W*I  II  QUI 


-iilUCl 


US,  itSui '1  CI   »tt 


hC  i  lip  V'l* 


•  Thi5eletlnc«llysmjHB0/7ii,  40  £  ZOrtifrlftf  artlfennH  opanlfll 
■r  any  tang  lb  from  2*  to  70 1t*l  •  ha  extra  tsaiun  or  irammattN 
nvmtad  *  portable— aracit    1    store*   fen   mmuiti  •  umaii 
Enough  loin  tnaRrc  of  4fmrt men!  •  lull legal power  •  lowSWH 
OVarcomplvIaSO.  7S  4D  A  ?Omefer  ban^E   •  rnuchlpiw  ftlmo- 

qpfiBric  no  &e  pickup  •-.*••  n  Mrtieal  mhA  nMd*  ihj  mrjiwli  *  hfl 
include?  3  pair  of  ap*ctalfr-m4da  *  inch  <£*.  bj  4-fcncii  long 
enta,  contarning  335  taaf  01  wfecfang  conductor  baiuni.  50  *T 
RG5S  UCM*  ^2^9  eoonKlor.ny^  rope!  iWruclton  man- 
ual •  now  m.  um  by  US  Oat*  ot  State  US  Arft»T  q 
ph*  thousand*  nl  harna  m#  mow 


FTV301D 


FT-  101 E  TRANSCEIVER 


FT  301 
FP  301  DIG 
FP  301 
FP301  CID 
FRG  7 
QTR-24 
FT  101  e 
160  10M 
FT  101€E 
160  10M 
FT-101EX 
160-10M 

FL2100B 

FTV  6S0B 

FTV-250 

FV  10t  8 

SP 101B 

SP-1G1PB 

YO-100 

YD  ©44 

FA9 

MMB-1 

RFP-102 

XF30C 

FR  101S 

SOLID  STATE 

FR  101  DIG 

SOLID  STATE 

FT30TS 

FT30tS 


1GOM-10M  Transceiver  -  200WPEP  $769 
16GM  1 0KI  Tramceiw  -  200  WPEP  935 
AC  Power  Supply  125 

AC  RS,  w/Clock  and  CW  ID  209 

Gens  rat  Cov,  Synthesized  Receiver  299 
Yaesu  Wqrtd  Clock  30 


Accessories: 
FC-6 
FC-2 
FM-1 


XCVR  W/ProcflMor 

XCVR  W/O  Processor 

XCVR  W/O  Processor 
AC  Only,  Less  Mike 
Linear  Amplifier 
6M  Transporter 
2M  Trensvfirter 
External  VFO 
Speaker 
Speaker/Patch 
Monitor  Scope 
Dynamic  Base  Mike 
Cooling  Fan 
Mobile  Mourn 
RF  Speech  Processor 
600  Hz  CW  Filter 

160-2M/SW  RCVR 

160-2M/SW  RCVR 

1G0-1QM40WPEP 

160  lOM  40WP£P  Dignal 


729 

649 


589 

399 

199 

199 

109 

22 

59 

199 

29 

15 

19 

79 

40 

489 

599 

559 
765 


6M  Converter 
2M  Converter 
FM  Detector 
Auk/SW  Crystals 
AM  Wide  Filter 
60O  Hz  CW  Filter 
FM  Filter 
Speaker 


XF-30B 
XF-30C 
XF-30D 

SP-101B 

FL  101 

SOLID  STATE      160-1OM 

TRANSMITTER 

Accessories; 

RFP-101  RF  Speech  Processor 

MONITOR/TEST  EQUIPMENT 

YC  500  J  500  MHz  (10  PPMJ 

Counter 
YC500S  500  MHz  11  PPMJ 

Counter 
YC  5O0  E  500  MHi  10JTJ2  PPM) 

Counter 
YO-100  Monitor  Scope 

YP-150  Dummy  Load/ Watt  Meter 

YC-601  Digital  Readout 

(101/401  series) 
VHF  FM  &  SSB  TRANSCEIVERS 
FT-620B  6M  AM/CW/SSB 

FT  221  2M  AM/FM/CW/SSB 

Accessories: 
MMB4  Mohile  Mount 

(FT-G20B,  FT-221) 


24 
25 
20 
5 
40 
40 
49 
22 


525 

79 

249 
399 

537 

199 

69 

169 

365 
629 

19 


IMame_ 


Call 


Address 

City. 


State 


_  Zip. 


Order: 


Radio  Electronics 


209  Mystic  Avenue  

Medford  MA  02155 

(6171  395-8280  D  Check  enclosed  Q  Visa  D  Master  Charge  °  American  Express 

FREE  Gift  With 

Evertj  Order ! 


Credit  card 
Signature— 


Card  expiration  date 


Dealer  Programs 
NOW  A  vaiiable 


Master  Charge 

American  Express 

Visa 

Prices  FOB  Medford 
MA.  MA  residents  add  5% 
sales  tax.  Minimum  $3.00 
for  shipping  &  handling  on 
all  orders. 

Dealer  programs 
NOW  available! 
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model  333 

dummy  load 
wattmeter 

Favorite  LightiAMJighl  Poftable-25fl  WATT  RATING- 
Air   Cooled 

Ideal  field  service  unit  for  mob-tie  2 -way  radio— CB,  marine, 
business  band.  Best  for  QRF  amateur  use,  CB,  with  Jero  to 
5  watts  full  scale  low  power  range. 
■  specifications 

DC  to  300  MHz 

Leuth*n  1  J:  1  to  230  MHz 

250  wattt  inter  mittent 

0-6.  0^50.  Q- 125.  0-Z50 

SO  239 

4"  x  7"  x  3" 

2  lbs 

S9B-50 


**      *M 


inw) 


Frequency  Range 

VSWR 

Power  Hinge 

Wattmeter  Range* 

Connector 

Size 

Shipping  Weight 

Price 


_model  374  dummy  load  wattmeter  _ 

Top  of  the  Line- 1500  WATT  RATING-Oil  Cooled 

Our  highest  power  combination  unit,  Rated  to  1BO0  watts 
input      [intermittent],      Meter     ranges     are     individually 
GaJfitfratiad  (or  highest  accuracy, 
■  specification! 


Frequency  Rang* 

DC  to  300  MHe 

VSWR 

Less  thin  1 .3: 1  to  230  MHi 

Power  Range 

1500  watts  DC  intermittent. 

Warning  light*  signals 

meximum  h*at  limil. 

Wattmeter  Rartgn 

0- 15.  Q~50r  0-300.  0-1500 

Input  Connector 

SO  239  1  hi*  met  really  sealed) 

Size 

4  3/4"  x9'r  x  10- 1/4" 

Shipping  Weight 

12  lb*. 

Price 

$215X0 

BW 


BARKER  &  WILLIAMSON,  INC 


Ite 


Economy    High    Power   Load-1500  WATT   RATING 

Oil   Cooled 

model  384  dummy  load 

For  high  power  when  all  you  need  is  the  loadr 


specifications 

Frequency  Hangii 

PC  to  300  MHz 

VSWR 

Le«  than  1.3:1  to  230  MH? 

Power  Pang* 

1500  watts  intermittent. 

Warning  Eight"  signals 

maximum  tieat  limit  - 

Connector 

SO  239  I  hermetically  sealed  1 

Sire 

4-3/4"  19"  x  10  -1/2" 

Shipping  Weight 

12  lbs. 

Price 

S94  50 

High  Power-1000  WATT  RATING-Oil  Cooled 
model  334A  dummy  load  wattmeter. 

Our  most  popular  combination  unit   Handles  full  a  matey* 

pgwor.  Meter  ranges-  individually  calibrate.  Can  be  panel 

mounted. 

■  specifications 

Frequency  Range 

VSWR 

Powflr  Range 


Wattmeter  Ranges 

Input  Connector 

Size 

Shipping  Weight 
Price 


LITTLE  DIPPER 


mode!  331 A  v    ^« 

transistor  dip  meter  _ 

Portable  RF  single  generator,  signal  monitor,  or  absorption 
wavemeter,  Lightweight  (I  pound.  6  ounces  wMhall  coils), 
batter y-pow&red  unii  is  ideal  'for  field  USC  frt  testing 
transceivers,  tuning  antennas,  etc,  Can  also  be  used  to 
measure  capacity,  inductance,  circuit  0,  and  other  factors, 
Indispensabte  tor  experimenters,  it  is  east  I  y  the  mosl 
v^-sanle  instrument  in  the  shop,  Continuous  coverage  from 
2  MHz  to  230  MHz  In  s$yen  ranges. 

Unit  consists  of  a  transistorised  RF  dip  oscillator  and 
100- micro  ampere  meter  circuit  Meter  circuit  uses  a 
single-transistor  DC  amptifier  with  a  potentiometer  in  The 
emitter  circuit  to  control  merer  sensitivity.  A.  3-pOsrtion 
slide  switch  connects  ttie  meter  circuit  to  the  oscillator  'lor 
dip  measurements,  to  a  diode  for  absorption  waverm^er 
peak  measurements,  or  provides  audio  morula  Ugh  o!  the 
RF  signal. 

Frequency  dial  has  a  calibrated  reftimru:e*  pnim  h>r  Q  and 
bandwidth  measurements,  bach  coil  has  its  own  frequency 
dial  there's  no  confusion  with  multiple  markings  or  small, 
hard -to -read  scales  near  the  center  of  thedrai 


a  specifications 
Frequency  Coverage 


2  MHi  to  230  MHz  m  7  ova r tapping 
ranges  by  plug  in  cOil  assemblies: 
2  MHz-fl  MHz,  4  MHt~B  MHi, 
B  MHl^lfi  MHir,  16  WIHj-32  MHz, 
32  MH?-64  MHtP  SO  MHz- 110  MHz, 
nflMH4-23DMHl 


Accuracy 

-3K 

Modulation 

tOOO  Mir  25%  to  40% 

Pownr 

9 -volt  transistor  batlnry , 

Buryfrss  JU6  pr  equivalent 

Site 

7"  x3-1/4"xM/Z" 

Shipping  Weight 

1  lb...  6  oz. 

Price 

— — ^^ 

*1 20X10 

WIDE  RANGE  ATTENUATOR 


DC  to  300  MHz 

■  specifications 

Lass  than  1.3:1  to  230  MHz 

Power  Capacity 

1000  waits  CW  intermittent. 

VSWH 

Warning  light*  signals 
maximum  heat  limit. 

0-10.  0-100,  0—300,  0- 1000 

Impedar^e 
Accuracy 

SO  239  [hermetically  sealed! 

4-3/4"  x  9"  x  10-1/4" 

Siu 

12  lbs 

Shipping  W«ight 

$174.00 

Price 

M&del  371-1 

Protect  your  receiver  or  convener   from'  Overload,  or  pro* 

vidfi  step  attenuation  ot  low-level  RF  signals  from  signal 
gen«?;irurs,  preamplifiers,  or  converter  Seven  rocket 
switches  provide  atier.hioi  m r-.  imr  1  dB  to  61  dB  m  1-dB 
steps  Switches  are  marked  m  dB-,  1-2-3-^-10-20-20  Sum  of 
actuated  switches  UN  position)  gives  attenuahon  With  all 
switches,  in  GUT  ptjs  tlSn  rti.^rc  is  NO  insertion  loss. 
Attenuator  installs  in  coaxial  line  usm^  UHF  connectors 


1/4  watt 

1.3:1  miximum.  DC  to  225  MHz 

50  obmt 

1  dB.MB,  DC  to  60  MHZ 

0.1  dB/dS  -0.5  dB.  DC  to  IfiO  MH^ 

0.1  dB/dB  -1.0dB.DC  to  23S  MHz 

* -1/2"  *  2-1/2"  n  2  1/4" 

11/2  Ibc. 
S49.50 
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Handle  full  200  watts  •  low-tow  V.S.W.R.  •  Deliver  3  dB  gain  and  more!  »Pick  the  one  that  best  fits  your  needs: 


rsen  KG  I  rod 
Antennas 


£ 


A 


MAGNETIC  MOUNT 

stays  put  even  at 
lOOmphE 

MM-JM-150  for  144  MHz  use]       0n'v 
MM  JM-220  for  220  MHz  use      $38.50 
MM-JM-440  for  440  MHz  use)  complete 


3 


TRUNK  LID  MOUNT 

No  holes  and  low 
silhouette  too! 


TLM-JM-150  for  144  MHz  use)       Only 
TLM-JM-220  for  220  MHz  use      $38.50 
TLM-JM-440for44QMHz  use)  complete 

And    1/4    wave  antenna  for  trunk 
and  magnetic  mount  —  $18.50 


ROOF  or  FENDER  MOUNT 

Goes  on  quick  and  easy 

in  3/8"  or  3/4"  with 

fewest  parts. 
JM-15QKfor144MHzuse 
J M-220-K  for  220  M Hz  use 
JM-44G-K  for  440  MHz  use 

And  1  /4  wave  antenna  for  roof  and 

fender  mounts  $1 1 .50 


Only 
$31.50 

complete 


Above  antennas  ail  complete  with  mounting  hardware,  coax,  connector  plug,  alien  wrench  and  complete  instructions. 


rtiodei  3*2  CUPRE  AMP* 


CtlFKEAtoP 


Gttl  maximum  legal  modulahon  uvilrKMl  danger  at  splallpi 
Solid-state  spisrh  ;ir&«iiTip  lifter  arnj  i  Upper  On  ffaiurbjtitrl, 
rxitJin  xldi-esi    tysfghfe,    and    taoe    lecoideci   needs    no 
(KxiBfrial  i.h.iwl"i 


COAXIAL  ANTENNA  CHANGEOVER  RELAY 

model  377 


BW 


*&;* 


Model  372  -  $27.50 


MfMCilJCetmrts 

InpUl    1-npJinn 

Input  Leeeu. 
VohT*tf4  Cain 

Output  Lees* 
Oupul  Impedance 
Piim  if 

Sue 

Shipping  iVetgfal 

COI  titer]  <il» 


10Or«W  »hm 

5  millivotti  io  JO  milkworts 

to  da 

SO  i-nilhw.in 
BO  .000  ohmi 

9  *prt  traiMifioi  battery . 

Uurpeu  5UEj  -or  aquHsJonl 

2  3f  C  t  T1  n  4-1/Z" 

?nr 

TarmiFi^l  pllcii 


i  'ihunitE^i  and  r*»haPltf.  Can  be  operated  from  VOX  riirutl 
for  completely  aLHoiria!  re  aperat  ion  o*  From  PTT  O'"  manual 
T.'R  iwlrh  Receiver  inp-iii  w j  rorTtai  icsl  ly  y Qvtndftd  wnen 
the  *e(ay  is  in  die  Tranjmt]  portion.  Wide  AC  QCHSeiing 
-■rMtiJtjK  rfl^je  «rKJ  Id*  ..:■■:  q  purfajh'l 


Model  377 -$17.95 


ipeciitcatiom 

Power  Hatir*g 

1DD0  wans  CW  12000  witti  SSB) 

VSWR 

1  ™  ll,.r   >   1VV  PC  ta   lfiOMHl 

ftmar  Requirements 

Q.Q1B  Ampers.  4B  h?  130  ee-rti  AC 

C«i)(iecipn 

UHF  7vpeSO-?W 

OimewHTS 

a-tw  a  lift" 

Sruppin<j  Htaflhl 

l  ib 

UNIVERSAL  HYBRID  COUPLER  II  PHONE  PATCH 

model  30D2W  and  model  3DCHW 


Conned  your  station  to  the  tBlaphCn*  hntii  Pi-ve 
swirch- selectable  mocPes  gi\*  corripteie  tlejcioility  tor 
patching  [H*  Nation  1a  [fie  line  *fld  Id  llfrfl  reDOfding^iid 
pteybftefc-lo  Or  from  5he  Une  a*  the?  Station  The  hybrid 
tircuil  pfovd^s-  for  a1f0*rlu5s  VOX  operation  ol  tfie  phone 
pajch.  A  built-in  Campfeamp  zoeech  ■a^eampliliEir^tfem-itEr 
I  in  Model  3002WJ  ►nrrease*  lfieJevfi!  d1  ft9&fe  phone  signals 
aoit  also  prci/frnts  owe*  modulation  w(*n  tNi  tocal  Lu^prn^e 
is  U^fld  f*s  in-?  sitfimn  microphone,  IThe-  Compreamp  also 
furn:tiunV  as  a  f*<!dm^ifi*r/jimit«  w-ih  the  nation 
m i r.rqpriDre.  if  desired,! 


BARKER  &  WILLIAMSON,  INC. 


Modef  359  -  $37.50 


Mode!  300  2W  with  Compreamp 

-$125.00 


Model  300  1 W  without  Compreamp 

-  $85.00 


COAXIAL  SWITCHES  AND  ACCESSORIES 


specrfi  cation* 

Inputs  trarr' 
Lira 

6DO  ahim 

naaalld 

'  «hms 

MiCUPhsne 

H«h  IflllMnWa  (504HM  dhrml 

eiyfrjf  or  dynernle 

f  j<pe  AeeanlDf 

4  otime 

Outputs  Id: 

TrsneriMttsf 

MjOOOehmi 

HecsJeer  Spaehvr  4  Ol;ms 

ta(H  ^eqonlff- 

Oi  ffligchm 

*\IM 

e-ira"  ji7-i/2"  k  3" 

Ship^irifl  W*if|hi 

3-1/a  Itrt 

(■lower 

9  »I1  betlerv,  Buivea  2U6 
■or  equ  ivelssit 

totnartgn 

Ftmrvi 

Dealer  Programs 
NOW  A  vailable 


ln.i.i'easn  yOui  traftitTnllkir  s  irffteTiw  sjieacK  power  up  co 
four  times.  Or  use  it  *irh  ^fjtii  i«je  lecoidff  i.jr  uliLIic 
address  iysEer^  tcf  improved  pfldofrnarica  This  twosigge, 
tF'ar'rBislCurij*d  Audio  PneajnriJifier/l.ifTiiipr  run  tK  used  w:|fi 
all  types  of  rrans/yni1ers.  Povw?ferJ  Hy  a  lOfig  JasnrKf  divr.tH 
iMuefy-rv*  iJjiterrtal  V&ffir  nMd*d  JnstaNs  withoui  any 
wiling  ch^ngcE  i r>  your  trgna/nitlft*  JuM  .^.i.-irteci  (he- 
Camprea/np  h^s^flfin  yoL»f  n^RJ¥#iolW  f  6Oj0{K>-oh  m 
dyoarrHc  Of  hifllvimpedorioe  ueraruk)  And  your  transmi-ttef's 
rril  linopllOn*  irifHJ  E  cPr«n^c[0r  l-ronf-canei  rrxiker  s^iSc.h  lets 
Y&ti  bypass  the  Cofnpfeafrtp  v*j(ien  you  w*H  to. 
CciniS-irrtsSiOii  li?Joi  is  jd|iJ!iLabl«jP  top 


*  ipccif  icationt 

Input  Livel 
Vottqy*  Ghfi 
Output  LevH 


Sldl* 

Sftippinji  WetgM 
Connecters 


100,00a  onmx 

9  tnHHiftrts  to  20  tniaNMlli 

1<Jd6 

60  mklUvotts 

EOJXM  nMi™ 

i^tflli  -Jreniulfti  Ijstterv, 
BwieH  2U6  (?'■  etnrrv*ta*t 

6-1  ra  ei. 

Ttnnsrisl  strip 


for  afit'er>na  "SBJectiQn  ar>d  RF  swi  Tcbing 

hin!i*-  "i  ;;'■  rj.il  n  -.-.w:  •>r,t-  in*  -*r  n  ;  ifiaFseJaTd  h  ■'  lh( 
IHdusirv  iist  ys*'S.  CflMinii;  ^w]Ti:hfrs  vwith  silver  alloy  i,nn- 
tads  arwt  si  Iwsr -p  la  Led  curHfLrcCOr;;  givy  unmfltCfKsd  pflftoi 
■niwvfE  and  rertatiihty  hom-  audio  I'eq^encies  1u  150  WH? 

B^W  raaxiaF  swuehes  art  des^ned  fnf  use  untn  &?•  to  TO- 
j!mm  ncin  rBact-Uffi  loads,  and  art  pO^*W  raitd  jr  S000*aln 
AM.  2000  watts  SSG  Cffineciofs  are  IJHf  tvCw  Irisr.tfon 
loss  is  negligible,  aotf  VSWfl  «  m>  fn^ir*  1.2  1  up  rolfifl 


COAXIAL  SWITCH  SELECTOR  CHART 


Cfosssalt  Irr^asur^d  at  JO  MH/I  is  -45  riH  PqIwasti  adiaram 
outlets  ami  -FBQdB  hetween  a  hern  ate  outlets. 

Models  are  availabr?  iu'  d@skJ  wan  or  panel  mousiiing.and 
ihiith  or  *ithuul  proiective  gruunding  ol  inacHine  aulpuls, 
R^iar  (sicJe-rTKi^mfid)  connector  madals  ran  beeirhar  ^all 

Ot  pftrifri  rr-.i>i«.i|«ii  a?cial  ^b^Ck pliltf1- r«"K>U n red>  ■_Ofir>«CtOr' 
models  are  Ilk  panel  mounlmg  only,  save  pane?  spacs. 


Kfcdel  &S0A 


LJSfi   me  selector  fharl  helrj*  to  chooi 
need. 


1tie  model's  vou 


Model  590 


Mod-l  &90G 


PRICE 

Outuuts 

Connect  Of 
Placement 

Mounting 

Automatic 
Gr  do  riding 

□■al 
Piste 

Model 

Panel 

Wall 

Desk 

Remark! 

375 

18.95 

6 

Axial 

X 

X 

Supphed 

PffOTAX  switch .  Grounds  ail  except  selected 
outpul  circuit 

376 

1S.95 

S 

Radial 

X 

X 

H 

Supplied 

PROT  Ax  switch.  Grounds  all  except  selected 
output  circuit.  Sixth  sv*itch  positron  grounds 

9if  Outputs. 

55<»A 

T4.00 

5 

Radial 

X 

X 

DP-5 

55CW2 

12,SO 

2 

Radial 

X 

X 

OP-7 

6S1A 

17.50 

2 

Radial 

X 

X 

:.r-  i 

Special  2 -pole.  2  position  switch  used  to 
switch  any  RP  device  in  or  out  ot  series 
connection  (n  a  coax i^l  line  See  figure  lover L_ 

556 

.95 

— 

— 

X 

— 

Bfacfcet  on3y,  lor  vvall  mounting  o*  ladial 
connectO't  switches. 

590 

17.95 

5 

Axial 

X 

DP-5 

590G 

17.9S 

S 

Axial 

X 

X 

Supplied. 

Grounds  all  except  selected  output  circuit, 

592 

1650 

2 

Axial 

% 

OP  -1 

595 

13.50 

6 

In-line 

X 

X 

X 

Grounds  all  except  selected  output  circuit . 

Mattel  &92 


Model  396 


rVtodal  WOA ■?. 
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SWAN  1200X  LINEAR  AMPLIFIER. 
TALK  LOUD  FOR  A  SONG 


Everybody  likes  power  and 
no  wrvere  can  you  get  more 
of  ft  for  $349.95  than  with 
curCygnetlJOOX  linear 
amplifier 

with  100  watts  of  drivmg 
power  you  re  on  the  air 
wtth  a  sottd  1 200  watts  PEP 
input  and  most  people 
won  t  oe  able  to  ten  you 
from  someood  v  oper  anno 
full  bore 

Uneartty  Oft  trie  1 200%  IS 
excellent,  efficiency  & 
outstanding  *\*\7 nza fk.t 
power  supply  is  punt  in.  and 
features  tike  provision  for 
externa;  ALC  give  you  the 
nexipiiity  vou  need  to  set 
the  most  out  of  your  rig 


□towers  for  t»m  tJ*  w  deck  m  tftt 
power  supp^  -(ICinOifromiOTOBO 
meters  jntf  ?Ji  you  rwefl  to  *njtov  H  ts 
toe  watts  onvmg  power 

Cftiswin  fznx  v  Hirt  ■  «vv 
■nplflir  today  -And  stop  tatSno 
people  trout  *ou  down,  ilu  imar 
Swan  cfWrcard.  mpBoBonait  your 
deaWw  wrret  wy* 

:  tKDMHQ-wMtlMar 


HMfe  ftfOr  pQW  and  otoTf,  too  But  if 
fOU  ft  pot  tout  hf  it  Ht  on 

t  DURIT  pO  WW  WW  J*»  pot  TJ* 

wrmi  for  'iTm 
HMityti.thfi>iuimP«i 


1  TDK*  mm* 

wttrifcparzn  H7/-J30- 
ho^v  md  two  I- SQQi 


af&Ufi 
Thf  Mart  ■  tKfU^VtK  tfW  San* 

am 

p>— ano» 

r»m  4W fKF4riri9t f  rnwK to 
VOUrtn 
The  iun  i  *Biture§  i  NpintB. 


THE  SWAN  METER  SHOWCASE 


Infffioutl 

irfWWV  R  It  TtVftHDC  iKVt 

n  tc  osmoKt  n  cou«i  meMur* 

'Jnvoar 


mi 

IStMlMtnt 


«i 


NEW  TRANSCEIVERS 


750  CW  -  £679,95       350A   -  $599.95 


3 SOD  -  $699.9  5 


w  tsu  f»  tmat  #er  JQ9  logci-caaant 
■am  *m  m  f«dT  for  W»  (Ww  ffOCM 

-  WwmPtP  npgtonf» 

-  Kcwamocmpuronctt 

■  CW  jtf*C  ww  wi^i  M  of  «ma 

pUcn  ana  wMmw  control 

-  «}ffifiwi*fflrift .  inc  lS«  Cw 


wcwtraetp  mputssa 

200  wtRlOC mpyrin  C'A 

80  Pvwafi  10  mater*.  Lr5B.  LSO 

S  S  Mrn,  I  ?  itwj  Un  *J wMIPl 


rwtfiMFiniiorttiMRir 


i  ^  s  mm  j  I  mi  aapflwwtn 
crmta  mtror  optuiv  icc«*orv  « 
WWW000 


pHAJiamlWturrw 
Warn  and  100  Hz 


-  mk.  N  unaar  *mpitfwr 

-  OD-T*  Oiyltii  DijJ 

Ttw  TiocwH  a  cw  nun  tdraarn 
tome  true  wnj["*iTiort  rrwf*t  j  tang 
Hjta*  wcHsnrtri  vanj  djn  Jdd  Ufnc  tor 
incraisad  pefformjncn 


mm  to  11 7  WUpDwr  cuppfr  md 
iCMMr  i220w\C  power  suppfy 
KMuote  on  ipKlw  TvqiiKD 

*«KSOrt*l 

«  liAOCtfffwerwr 

-  i»0k  linear  jmetffwr 


i^3eia  feature  of 

i 

readout  r^W  Mr 


BOA  ttw,  S5C*  M  D*  JSOO  m 

f  wtth  tna  HfTw  tew  o*  swm 

i  that  n»  duu a  njpuaoon 

fori 

i  to  boost  your  power  tovw 

legal  KfTUt. 

5d  tney  re  perfect  for  \  mwlLei  ot 
irprone  ecu  ncku  vou  can  OutU 
rJ*  you  need  it. 


.  Hicfit^  ^rvte  SWVTnetEr 
wiih  hj^  accu^ct  3we-3ofr*$ 
W3w  1 1  tOjMiJW  g  »  tf»ns 

on  #r eok^raiei  fran  i.7  to  55 
«H£  Preooan  PC  txsara 
ini  ■  m  n  mt  rm  cerr  nweii  if  i 
wM  vahK  *t  a  rpci-dpcmrn 


jewel  givelfau 
on  TW0 100 


vhm*  or  up  to 
tram  Jim  150 


swe  erioeje 


%  1  IDlHM) 

tfi  froouendoi 
irwerOon  tos/L  K% 
swe  u  »>oww 
tat* 


Putvour 


up  m 


The 


Httnt  * 

74  «W  "OB  for  the 

m»QwKTIplM»$WVOfi 
t  1\  jccuracv 


fof  the  lend 
nd  Enen  who 
<y  50  W  150  MM* 


fnen. 
tDlmPwwJQi 

on  rwo 

1.10511 


erran  and  evHrmn  devdet  wtth  *  i  &&t 
readout  50  Co  tsfl  «Mi.  ooew  to  300  w»tt* 
wnn  eiKiuicvtf  ■  *v\  fWPfrOnti  i  to 
US*  i  wttn  ±  S\  aexunev  i 


:reoulrM  AC 


OUR  NEW  M-34  EXPANDABLE 
MOBILE  ANTENNAS     \ 


trie  MM  rnorjil*  «nt«nni  gdwtl  vOu  10. 
15,  anrt  70  rnetert  nd  dreit 
perrocmiiKH  In  a  tough,  rugged 
d«lgn  for  onlv  ^S7.7S. 

Than  wfienrvw  vou  went  It  vou  can 
puv  the  optional  mo.  m  or  *0  meter 
coll  jnci  tup  section  for  $30.00  to  $25.00 
dejpendino  on  the  hind  and  matte  a 
fuH'CapaMHcy  nxw  binder  out  ot  It 
One  that  never  needs  cpll  chingm  or 
afljuttmenrt  after  mrdai  tu  ninq 

whatA  more,  it  no  artra  coat  vcmj 
get  feature*  like  50Q  wilts  MP.  Inw 
Stinding  *a^p  f3flp  Jt  rrsqnjnrr" 
InOeperr!  if  nt  resonance  adj^itmentt 
on  bj>  or  tfie  four  omdt,  r*r  epl  >0r»l 
0 jndwttf th  irtd  P  nwt.  daari. 
IOW  wlniO-reiJJtanre  profile  mi!  Hvd 
goct  great  wltri  mocne  nomei  motor 
nomes  and  apartments 

■mati  the  «nd  of  hinowttiwe. 
pfOhwni  <-  sowing  nvnatng  that  goei 
intnSw«imot>Haam.ennai  f4o4|uff 
me  ui*  out  the**,  too 


7A3  Automatic  Sw.i  n  4u  f  om  ates 
mobile  antennw.  with  the  742  crl-twnd 
antenru.  Work  20. 40  or  75  meter?  with 
your  ?a:  wtthDut  need  for  coll  tfiange 
orotiier  adluiimenrs  after  initial 
tuning.  Ahion  a  mobile  antenna 
designed  for  maximum  tfflclency 
cioarj4eof500watt$PEP  Hows 

Hobaeif ,  Thii  switch  adjustable 
5  band  antenna  features  a  5wan  hid 

can  and  potithfMtap,  9'potltlon 
switch  wtm  cold  ■  plated  contacb 
select  10, 15,  20. 40  oius  five  posJtiorK 
for  75  meters  and  go  to  wont  knowing 
dvi  rugged  antenna  it  doing  Its 
job  SHS.M 


ire  vueim  tow  "Mo  xq  tow 
forfH.ta.  flu  new  WM-30QA 
don  it  all  as  an  in-  una 
watrrnenr  it  gry**  fQU  OOWer  to 

KD  watti  on  two  soles  paw  sw* 
from  i  1  to  a  1  lor  s>gna»s  from 
50  to  (50  MMi  And  as  apeak 
feeder  r  reads  true  pea* 
envelope  power  or  four  voice 
modulatiM  ugnal.  Flat  response 
forward  or  reflected  power  on 
KHt»  to  joo  witts  m 
swioh  -jelectid  tMS  or  geak 
ww  »e«  pwut  ewading 

W*ttmetw H4  95 


© 


ELECTRONICS 


Mrtv  irttje  meter  kit!  for  yHf  mobile  rtW 
drand  new,  eas^co  insiai  swlvtu-mount  unit 
k  the  perfect  iiiumlriateo  wattmafar  for 
J-mcEer  mobile.  Compact  and  capable,  it 
gives  you  two  -stales.  0-20  watts  and  &■  JQQ 
viratts  at  ick  accuracy.  5WS  from  1  1  to  J:  1 
Frequencies  from  50  so  ibo  mhi  .  wmh-ioo 
swu  power  teeter $n.n 


AMERICAN  RADIO  RELAY 
LEAGUE  PUBLICATIONS 


THEIUJNE@ 

RF  Directional 
VOattmeter  model  4431 


THE    RADIO    AMATEUR'S   HANDBOOK 

1 9  78  Ed  it  ion  IS8.50  Rftaul) 
THE    RADIO    AMATEUR'S   HANDBOOK 

1978     Ed  it  *on     C"ath     SGund     ($U.&0 

Retail  I 
ARRL  ANTENNA  BOOK  (SS.OORetani 
UNDERSTANDING     AMATEUR     RADIO 

l$S  00  Reta.ii 
THE      RAOlO      AMATEUR'S      V.H.F, 

MANUAL  {$4.00  Retail) 
FM  AND  REPEATERS  <M.OO  Retail) 
ARRL      ELECTRONICS     DATA      BOOK 

mMtonm 

SINGLE  SIDEBAND  IS4.00  Reta.11 

ARRL  HAM  RADIO  OPERATING  GUIDE 
($4.00  R eta. j  i 

SPECIALIZED  COMMUNICATIONS 
TECHNIQUES  FOR  THE  RADIO  AMA- 
TEUR ($4.00  R«*l) 

A  COURSE  m  RADIO  FUNDAMENTALS 
I $4 .00  Retail) 


RADIO  AMATEUR'S  LICENSE  MANUAL 

($3 £0  Retail 
GETTING  TO  KNOW  OSCAR  t*3j00  Re- 
tail) 
HINTS  AND  KINKS  (S2.00  Retail) 
LEARNING     TO     WORK     WITH     INTE- 
GRATED CIRCUITS  *$2jOORatBi|J 
SOLID  STATE  DESIGN  ($7T00  Retail) 
TUNE     IN     THE     WORLD    WITH     HAM 
RADIO  {$7.00  Retail! 
Packages  to  be  sold  as  a  unit  consisting 
of;  Workbook.  Tape  Cassette,  Call  Area 


ARRL  CODE  KIT  (SSjOO  Retail! 

ARRL  MAP  t$3.00  ReraM 

QST  BINDER  ($5.00  Retail!  for  6V,  *  9* 

QJT 
LOG  BOOK  ($1  SO  Retail! 
MINI  LOG  IS.7  5  Retail! 
UCtf     CALCULATOR,    Typ*    A    ($3.00 

Retail] 
of  MESSAGE  BLANKS  {$£0  Retail) 


Power  Rating 
Impedance 


Insertion  V$Wk 

(with  H  Connectors) 
Insertion  Loss 


5000  waits  -  2  to  30  MH* 

1 0O0  wails  -  30  to  1000  MHz- 

50  ohms  nominal 

1.07  10  !,0  mav,* 


RF  Coupling 


_0.1dBMAx,  (2-512MH4 
0.3<fB  Max.  (512  -  1000  MHz)* 

1 5  to  70  dfi 

Accuracy  of  Wattmeter ±  5%  of  F  S. 

RF  Coupling  Connector _   Female  BNC 

Primary  Line  Connector Female  N 

( Normal! v  Supplied r 
(Other  QC  Connectors  can  be  supplied) 
Price:   $17$.  Elements  136-  $75 

•  Model  43  Power  Measurement  Versatility 

•  Variable  RF  Signal  Sampler  (built-in) 

Model  4431  provides  an  RF  signal  sample  for  use  with  counters, 
oscilloscopes,  spectrum  analyzers,  etc.,  at  the  same  time  a  power 
measurement  is  made. 

Amplitude  of  the  RF  sample  is  adjustable  by  depth-of- insertion 
control  knob  on  the  front  of  the  wattmeter. 

Model  4431  uses  the  same  Plug-in  Elements  as  the  Model  43  (within 
*ts  frequency  and  power  limitations). 


Tufts  Radio  Electronics  •  209  Mystic  Avenue  •  Medford  MA  02155  •  (617)  395  8280 


Super  Amp 


from   Uen/fOTL. 


If  th&  amplifier  you're  th inking  of  buying  doesn't  deliver  at  lea&t  1000  to  1200  watts  output, 
to  the  antenna,  you're  buying  the  wrung  amplifier. 

Our  New  Super  Amp  is  sweeping  the  country  because  hams  haue  realized  that  the  DenTron 
Amplifier  wilf  deliver  to  the  antenna,  \ output  power),  what  othef  manufacturers  rate  at  input 
power. 

The  Super  Amp  runs  a  full  2000  watts  P,E,P,  input  Qn  SSB,  and  1000  waits  DC  on  CYV,  RTTY 
or  SSTV  160-10  meters,  the  maximum  legal  power. 

The  Super  Amp  is  compact,  low  pro  hie.  hat  a  solid  one-piece  cabinet  assuring  maximum  TVI 
«heiEtiingr 

The  heart  of  our  am  pi  i  her,  the  pDuvur  supply,  it  a  continuous  duty,  self-contained  supply  built 
for  contest  performance, 

We  mounted  the  4  5?2B's,  industrial  workhorse  lubes,  in  A  cooling  chamber  featuring  the 
on-demand  variable  cooling  system. 

The  hams  at  DenTron  pride  themselves  on  quality  work,  arid  we  fight  to  keep  pntss  dawn.  That's 
why  the  dynamic  DenTron  Linear  Amplifier  beats  them  all, 

$574.50 

The  80-10  SUymatcher 

Here's  in  antenna  tuner  for  80  through  10  meters,  handles  600  w  P.E.P.  and  matches  your 
52  ohm  transceiver  to  a  random  wir?  antenna. 


Continuous  tuning  3.2  -  30  mc 

"L"  network 

Ceramic  12  position  rotary  switch 

SO— 239  receptions!  to  transmitter 

Random  wire  tuner 

3000  volt  capacitor  spacing 

Tapped  inductor 

Ceramic  antenna  feed  thru 

7"  Vir  5J   Hr  8"  D.H  WeightL   5  lbs. 


$$9.$0 


Read  forward 
and  reflected 

watts  at  the 
same  time 


Tired  of  constant  switching  and  guesswork? 

Every  serious  ham  knuws  he  must  read  both  forward  and  reverse  wattage  simultaneously 

for  that  perfect  match.  So  upgrade  with  the  DenTron  W-2  Dual  in  line  Wattmeter, 


Match  everything  front  ibotolO 
with  the  new  160-10  MAT 


NEW:  Th&  Monitor  Tuner  was  designed  be- 
cause Of  overwhelming  rf&mftnd,  Hams  told 
us  they  wanted  a  3  kilowatt  tuner  with  a 
built-in  wett  meter,  a  front  pane)  antenna 
selector  for  coax,  balanced  fine  and  random 
wire.  So  we  engineered  the  160-1  Dm  Monitor 
Tuner.    It's  a  lifetime  investment  at  $299,50. 


$299.50 


Meet  the 
SuperTuner 


The  DenTron  Super  Tuner  tunes  everything  from  160  10  meters..  Whether  you  have 
balanced  Sine,  coax  cable,  random  or  long  wire,  the  Super  Tuner  wiH  match  the  antenna 
impedance  to  your  transmitter,  All  penTron  tuners  give  you  maximum  power  transfer 
from  your  transmitter  to  your  antenna,  and  isn't  that  where  it  really  counts? 


1  KW  MODEL 


5129.50 


3KW  MODEL 


$229.50 


Introducing  Dentron's 

NEW 

Jr.  Monitor  Antenna  Tuner 


579.50 

Retail 


f 


$99  •SO 


SPECIFICATIONS 

•  Continuous  Tuning  1.8—30  MHz 

•  Forwafd  reading  relative  output  power  meter 

•  300  watt  power  capability 

•  Built-in  encapsulated  balun 

•  Mobile  mounting  bracket 

•  Ceramic  Rotary  Switch  Imposition 
•Capacitor  spacing  1000  volts 

•  Tapped  toroid  inductor 

•  Antenna  inputs; 

a.  Coax  unbalanced  S0239 

b.  Random  wire 

c.  Balanced  feed  line  75—660  Ohm 

•  5%"  w.  x  234"  h-  x  6"  d. 

•  All  metal  black  wrinkle  finish  cabinet 

•  Weight:  21/*  pounds 


DRAKE  TVI  FILTERS       High  Pass  Filters  for  TV  Sets 

provide   more   than   40   dB   attenuation   at   52   MHz  and  lower* 
Protect  the  TV  set  from  amateur  transmitters  6-160  meters. 


Drake  TV-300-HP 

Model  No.  1603 

For  300  ohm  twin  lead 

Price  r  $10,60 


DRAKE  TV-33O0-LP 

1000  watts  max.  below  30 
MHz.  Attenuation  better  than 
80  dB  above  41  MHz,  Helps 
[*V  i-f  interference,  as  well  as 
TV  front-end  problems.  Price: 
$26.60   Model  No.   1608 


Drake  TV-75-HP 

Model  No.  1610 
For  75  ohm  TV  coaxial 
cable;  TV  type 
connectors  installed 
Price:  $13.25 


LOW  PASS  FILTERS  FOR  TRANSMITTERS 

have  four  pi  sections  for  sharp  cut  off  below  channel  2,  and  to 
attenuate  transmitter  harmonics  falling  in  any  TV  channel  and 
fm  band.  52  ohm*  S0239  connectors  built  in* 

DRAKE  TV-5200-LP 

200  watts  to  52  MHz*  Ideal 
for  six  meters,  For  operation 
below  six  meters,  use 
TV-3300-LP      or      TV-42-LP. 

Model  No,  1609  Price:  $26.60 

DRAKE  TV-42-LP     Model  No.  1605 

is    a    four   section   filter  designed   with   43,2   MHz  cut-off  and 

extremely  high  attenuation  in  all  TV  channels  for  transmitters 

operating  at  30  MHz  and  lower.  Rated  100  watts  input.  Price: 

$14,60 
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PROFESSIONAL  HEADPHONES 

&  HEADSETS 


BOOM  MIC  HEADSETS 

For  the  ultimate  in  communications  convenience  and  efficiency  select  a  boom  mic  headset.  Long-time  favorites  of  professional 
communications,  boom  mic  headsets  allow  more  personal  mobility  while  always  keeping  the  mic  properly  positioned  for  fast,  precise  voice 
transmission.  Boom  microphones  are  completely  adjustable  to  allow  perfect  positioning.  And,  boom  mfc  headsets  leave  both  hands  free  to 
perform  other  tasks. 

Ail  models  are  supplied  with  "close- talking"  microphones  to  limit  ambient  noise  pick-up  and  provide  superior  intelligibility,  Each  model  has 
a  convenient,  inline  push-to-talk  switch,  which  can  be  wired  for  either  pu&h-to-talk  relay  control  or  mic  circuit  interrupt  for  voice  operated 
transmitters*  The  switch  may  be  used  as  a  momentary  push-button  or  it  can  be  locked  in  the  down  position.  All  models  have  tough,  flexible, 
8  foot  cords  which  are  stripped  and  tinned,  un terminated.  Communication  grey  with  black  trim. 


MODEL  C  610 


MODEL  C  1210 


Deafer  Programs 
NOW  Available 


MOD£L  C-610  Economical  dual  receiver 
magnetic  headphone.  Delivers  clear  re- 
ception. Lightweight  and  comfortable  yet 
ruggedly  constructed  for  daily  use,  Ear- 
cushions  seat  out  distracting  noise  and 
are  removable  for  cleaning,  Price:  $9*95 

MODEL  SWL-610  Similar  to  Model  C-610 
but  with  2000  ohm  impedance.  Ideal  for 
shortwave  receivers  requiring  high  im- 
pedance headphones.  Price:  $9.95 

MODEL  C-1210  Medium  priced,  dual  re- 
ceiver dynamic  headphone.  Precise 
sound  reproduction.  Deluxe  foam-filled 
earcushions  are  extremely  comfortable 
for  Ihose  long  sessions.  The  removable 
cushions  reduce  ambient  noise  penetra- 
tion and  concentrate  signal  strength. 
Great  for  noisy  environments  or  for  dig- 
ging out  weak  signals.  Price:  $28.30 

MODEL  C-1320  Our  finest  communica- 
tions headphone,  Audiometric-type  dual 
dynamic  receivers  assure  the  ultimate  in 
reception  and  performance  stability.  Ex- 
tremely sensitive  receivers  provide  high 
output  levels  even  from  weak  signals. 
Luxurious  foam  filled  circumaural  ear- 
cushions  are  removable  for  cleaning. 
Price:  $37.90 

"  DUAL  MUFF  HEADPHONES 
The  following  headphones  offer  outstanding  sound  quality  and  superb  comfort  for  long  term  wearing.  AM  the  models  have  circumaural 
earcushions  to  seal  out  distracting  ambient  noise  and  concentrate  the  signal  at  your  ear.  Foam  filted  vinyl  earcushions  on  Models  C-1210  and 
C-t320  add  an  extra  margin  of  comfort.  Adjustable  headbands  and  self-aligning  earcups  assure  proper  fit.  AH  models  are  equipped  with  a 
f  \vq  foot  cord  terminating  in  a  standard  .250"  diameter  phone  plug  and  have  3*2  to  20  Ohm  impedance.  Communication  grey  with  black 
trim. 


MODEL  CM-1210 


MODEL  CM-1320S 


MODEL  CM -6 10 


MODEL  CM-610  Lightweight,  dual  receiver 
magnetic  headphone  {similar  to  Model 
C-610).  Ceramic  boom  microphone  with  -51 
dB  output.  Can  be  used  with  any  mobile  or 
base  station  with  high  2  mic  input  and  3.2 
to  20  ohm  audio  output*  Price:  $42. SO, 

MODEL  CM-1320  Deluxe  dual  receiver 
dynamic  headphone  with  audiometric-type 
headphone  elements  (similar  to  Model 
C-1320).  Ceramic  boom  microphone  with 
™51  dB  output.  For  use  with  any  mobile  or 
base  station  requiring  high  impedance  mic 
input  and  3.2  to  20  ohm  audio  output. 
Price:  $68,30. 

MODEL  CM-1210  Rugged,  reliable,  dual 
receiver  dynamic  headphone  (similar  to 
Modei  C  1210).  Ceramic  boom  microphone 
with  -51  dB  output.  For  use  with  any 
mobile  or  base  station  with  high  £  input  and 
3.2  to  20  ohm  audio  output.  Price:  $56.90T 

MODEL  CM-1320S  Deluxe  single  receiver 
dynamic  headphone  with  audiometric-type 
headphone  element  (similar  to  Mode! 
C-1320K  Ceramic  boom  microphone  with 
-51  dB  output.  For  use  with  any  mobile  or 
base  station  requiring  high  impedance  mic 
input  and  3,2  to  20  ohm  audio  output. 
Price:  $54.50. 


MODEL 


Headphone  Sersmviiy 
FM  0002  Dynes/cm* 
@MJi!  inpulr  tkHz 


Headphone  Frequency 
Response  i  useable! 


Headphone 

Impedance 


Miaophone 

frequency 
Respunst? 


Microphone 
Impedance 


Microphone 
Sensitivity 
Belnw  1  vall/microbat 

ai  1kHz 


Cord 


Plug 


Gross  Weight 


'atalog  Number 


ma 


T 


lD3dB  3PL 

±5rJB 


40- 
1 5,000  Hz 


32 

20  ohms 


5 


.250"  dia. 


6  02 


61630-063 


SWLG1D 


l03dBSPL 

^SrlB 


40 

15,000  Hz 


2000  ohms 


Sh 


-250""  die 


Boz 


61630-062 


C  1210 


103dB5Pl 
±3riB 


20- 
20,000  Hz 


3  2 

20  ohms 


5' 


250"  dia 


12  01 

[341g| 


61210031 


C  1320 


CM-610       CM-I21D 


1Q5dBSPL 
^5dB 


20 
20,000  Hj 


32 

20  ohms 


5' 


250   dia 


15  oz 

(426g) 


61320-012 


03dB  SPL 
±5rJ8 


40 

1  5,000  Hz 


32- 
20  ohms 


60 
8000  Hz 


CM  1320 


103dBSPl 
±3ri8 


20- 
20,000  Hz 


32 
20  ohms 


High 


-51dB 
±5dB 


8' 

12  4mj 


unter- 
mmated 


12  a* 


61630-064 


50 
B000  Hz 


Hrrjh 


-5ldB 
-5dB 


B' 


unrer- 

mmaied 


15  oz 


61 200058 


105dBSPL 
*5dB 


20 
20.000  Hz 


3.2 
20  ohms 


50 
BO00  Hz 


CU  1320$ 


105dBSPL 
±5ri9 


20 
20,000  Hz 


32 
20  ohms 


50 
8000  Hz 


Htgh 


-5ldB 
=t&dB 


8 


Lintflf- 
minaled 


18  oz 
|511g| 


61320013 


High 


SlrlO 

±5dH 


8" 


unter 
mmaled 


12  oz, 
(34m 


61320-015 
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6  METER  BEAMS 


3-5-6-10   Elf  MINTS 

Proven  performance  from  rujqrod,  fuH  sljce,  6  meter  beamii. 
Element  jipncingnanri  lengtha  have  been  carefully  engineered  la 
(five  beat  pattern,  high  forward  ifaln,  ffoud  front  m  back  ratio, 
and  bronrj  Irpqueney  respunfir-. 

Bourne  are  .tihh  wait  and  elenttmtfl  pre  3/4"  -  6/8''  .049  weiII 
seamteaii  chmnn.  flninh  aluminum  tubing.  TUe  3  nnd  £  element 
beuitmhave  I  :i/«M  ^  I  I /d"  boom*,  The  G  and  Laelemtint  bltffll 
have  1  5/8"  -  1  1/2"  bourns  k  Mi  brackets  are  honw  «*",?<? 
formed  aluminum,  arltfhl  linLHhcad  pltued  uboltsJirti  ridjupbtiilc 
for  up  to  l  S/S"  nnirtL  (tn  :i  und  5  element  and  21h  on  f»  and  10 
dement  kamu.  All  mfldula  may  be  mounted  for  horizontal  or 
vertical  paJarlxalLnn. 

\ti-j,  ft.it ur^s  Include  a  d|udtable  length  elements.  kilowatt  ttcddl 
Match  and  built-in  re**  ftttlntC  for  direct  52  ohm  feed.    Theae 
beams  an?  factory  marked  and  supplied  with  indi  ruction 
quick  liijErnhl)  . 


Deso^ofto** 

3*Mn*nt 

Stiamttvr 

vaffeFQEnl1 

TO  sf«nen  ■ 

Model  No 

ASOJ 

450  £ 

AS06 

450  10 

Boom  Lflftft 

i- 

ta- 

20T 

34 

U#qeB  Ei 

ttr 

il 

nr 

11?" 

Turn  ftadiwi 

6 

rr 

11- 

F*d  L 

JldB 

35<r8 

n  aita 

13  de 

1   c*» 

30  dg 

7*dB 

.36  dB 

78  dB 

7  it* 

hi 

>z<ta. 

35  tot 

coaxial  utAt  stacking  tns 
t<™  «fl«tirt  rata**  pawn  fcy 


^h*f-ff- 


ELuiiai  u$  BPQiiai 
(hod  ft*  :i*iuj*  3  4fc 

*na  ICJt flJ  catik  tad 

for  dAt  j; 


AMATEUR  NET 

1I5.WS 


MODEL  SO. 
A561-SK 


FOH  STACK  IKC 
AJ0-*  i3  A5tM 
A  50-6  uf  450-1 Q 


RING0 
RANGER 

for  FM 


4.5  dB*  -6dB" 
Omnidirectional 

GAIN 

BASE  STATION 

ANTENNAS 

FOR 

MAXIMUM 

PERFORMANCE 

AND 

VALUE 

Cush  Craft  ha*  created  another  first  by  making  the 
wtnid's  most  popular  2  meter  aMefum  twice  as  ffwd 
The  new  RmgD  Ranter  ia  developed  from  the  basic 
AR-2  with  three  half  wans  in  phase  and  a  one  eighth 
wave  matching  stub.  Ringo  Ranger  gives  an  extremely 
Sow  angle  of  radiation  for  better  signal  coverage.  It  Li 


tunable  over  a  broad  frequency 
matched  to  52  ohm  coax, 

ARX-2,        137-160  MHz*  4 

ARX-220,  220-235  MH*.  3 


and  perfectly 


lbs.t  112" 
lbs..     75"' 


ARX-dSO.  435  450  MHz,  3  lbs.,     39" 

■     Ref#rfnre   '*   wnvt  dljmle 

■■  Rp  form  re   %    «-hvp  whip  uied  aa  gain  atandard  by  many 
manured  uren,. 
Work  full  quipllng  into  more  repeaters  and  extent!  the 

rftditls  of  your  direct  contacts  with  the  new   Ringo 

Ranger. 

You  can   up  dale  your  present  AR-2  Ringo  with  the 

simple  addition  of  thin  extender  kit.  The  kit  includes 

the  phasing  network  and  necessary  element  estensiotis. 

The  only  mr*1  itii-.fi  lioiifl  required  are  easy  to  make  saw 

slits  in  the  top  section  of  your  antenna. 


ARX  2K 


CONVERSION  KIT 


2  METER 

ANTENNAS 


4  #H  *M&0     1  71  d&  Qua  ( 

wilh  tfcrmc  S  dc  fTWJWt  S3 

wita  i-i  swr  r«rt«7 

partly  pRHHMklML  all  to 


Wo* 


AM 

>q  ft  21' 


ui  m 

11VJK1 


4ft-t 


AJL410       4R>4» 


ST 


1 00 


ft  *  POLf     Dp  to  1  dH  Gia  ot*t  a  4  wih  dlpote  Omtfl 

i  i:  MH=        »-  t»  MHz  ■     W.  4JQ  KHi  p«ll«ra  «0         a  dB  (Ma. 

INS"    -    H  dB  5*jti.  f<2  ofejn  f«<I  lake*  f*l_  lii  i'um*rt<w.   P»rta*;*  ^i4'lu4n  4 

□ranplrt*  dif^ie  UKmhLa  <n>  nwuntlnj  bauma  MnfM  and  all  haidware 

Vertical  vujnwrt  mail  sot.  iiup^liM. 

AFM-tD  144-  150  HHi  inn  w«[|t  wijvt  Ana  2  SB  wj  Ft 
AFM-21T'  3S&-1S  Hfif.  1DO0  w«M»  rfinij  urn  3  tft  m.  ft. 
APM-KD  HSr  4M  MHa  10OD  witUi.  wlnil  MM  l.li  -q    ft 

D  POWER  PACK  Th*  b\g  iLgrml  rS3  rt*im#nt  nrrwyi  fef  3  mrlrr  FM,  u&es 
[wo  AMT-ll  yngia  wltji  a  hnrl»ntiil  nnjuntin^  inom.  «mi*ial  harneei  arid 
■ai  |ui^lw*rt.  Forward  paJin  Id  dft.  ^B  nUn  31  dH,  4  powMr  ImimwIilUi 
«*,  illmeiuluiiii  Hfx  H0"x*.Q".  LLim  raillut  flO",  «u«|Mh|  |fi  th»,t  ft*  Ohlti  feed 

LuicflA  praise  miiAg. 

AliT-'^  KB  -  143  MB*,  1000  Watti,  wind  «nm  2  42  *H-  R 

D  r*Cl  SraCKING  IflTS  VFK  ineiui$M  Tinnfnntat  mounTlOK  mwm.  Irtrnwit 
hardrwnri  una  in^LrvrLinns  f nr  twi)  vertical!!^  polaj-laHl  yaff*  (five*  3  dB  gala 
nvir  Thfl  *inRle  uitoaaa. 

AI4-VTK,  tuxnphr*  4  il>mrnl   MvhiAg  ait 

a  i  i-^K  4  #l#m«»t  ami  aarnviM  only 

Ali?-VTK  ounpttt*  U  f4MtMH  «4MRina  kn 

JU<T*aat  II  ctniwnt  naa  lurnn*  wdy 

444t-£K.  d  ^    11  iJHMtl  ««J  har*«M  caJjf 


cet  fot  FM  ««4  ^ntrtKaJ  poUr.u 

be 

■nan 

AMT-li  A.-14T-I  m-U 

Ml      H  +4      4»  ti 

*»'  «  ia- 

Ma  a»  Ji 

:i«-:*l  ih-ih       4MHoi 


r  *y  twixt      Hi  d»  Rw-  Tw 

«ag  t'uimp  «od  iswt  *i*f  ■>■  TBtnl 

Leaia  IllUKFlntwadLt^ 
Mr,  u  afan  Red£  maie±i  4n«aa 

two  jqiaiiLl*  Feed  lm«. 

A  1*7  3S0T  J*5-  UT  MHi  JiMM  wmlU, 


IB  VHF-17HP  i 
Tfc*  f  <atr  nr«l  ws 
■«d  tt  lott 


aatavii 

1  Ihs,  if  ■  fea,  si' 

U  *  lii  » 

if  *a- 

st  a» 


r*re 
or  *vi«m  join* 

UiA»  IV 


l.tJ  »q    R. 


/y/GW  PERFORMANCE 
VHF   YAGIS 


3/4  ,  1-1/4,  2  MITER  BEAMS 


The  ataaidard  of  compa  riAcex  iat  ■aiiTimr  %u  K  IMF  rofiunimira- 
Uona  Cuah  Cran  fagla  combine  all  out  performance  and  relia- 
bility tilth  optimum  aixe  fur  eaac  of  a#aemr>lt  and  mounting  al 
ftniT  attr. 

l.tBhtwrtRtii  yrt  ruf^pct.  (b?  anuonaa  aavr  Q.  D*   »o*id 

iluminum  element*  m  ilb  a /la*  eeatsraeciioni  mouAledon  heavy 
duty  formed  brackets.  Rooma  are  1"  and  */»"  t*.  tj_  aluminum 
lubinR.  Mast  mnunts  o{  1  /*"  formed  Mluminum  hnvr  adjustable 
n-bolta  for  up  to  t- :  .D,   maata.    They  can  be  mounted 

Cor  horltonta]  or  vertical  pollri^itlon.  4  Jimjilrtr  imtniL-tdaha 
include  data  on  2  meter  FM  repeater  oprraiturt- 

N*w  fen  mirth  include  a  kitotaTiu  Redd  I  Match  for  direct  52  ohm 
O0a»  lit  I  fetHl  with  ii  sliindarH  I'l,-  LV,  >  luting.  All  «'lrnu-ntd  are 
o|jul'«1  lit  .2  wuvelin^lh  and  Laper«1  fur  JlfiproVncJ  bandwidth* 


VHF/UHF  BEAMS 
A50-3        $   3255 
A50-5  49S5 

A  50 -6  69.95 

A50-10  9955 

AMATEUR  FM  ANTENNAS 


A144-7 
A144-11 
A430-T  1 


21.95 
32.95 
24,95 


A147-4      $ 

«      V    rW  W 

AFM^44D 

5455 

A147H 

2935 

AR2 

2155 

A147-20T 

54J95 

AR-6 

3255 

A 147-22 

84:95 

AR-25 

2955 

A220-7 

21S5 

AR-220 

2155 

A220-1 1 

27  S5 

AFM50 

21.95 

A449-6 

2155 

ARX-2 

3255 

A449-1 1 

2755 

ARX-2K 

1355 

AFM-4D 

5955 

ARX-220 

3255 

AFM-24D 

57  55 

ARX-450 

3255 

MpeIpI  No, 

At  44-7 

4144  11 

A22®  11 

A43Q  TT 

□  encriptloJi 

^m 

Jm 

t!im 

^m 

t  kniftnti 

7 

11 

M 

M 

Boom  Lnqth 

aa-1 

144" 

\02" 

B7" 

Weight 

1 

a 

4 

3 

FwO  Gun 

11  da 

I3dfl 

I3tib 

13  dB 

F/i  Ririo 

36  do 

SQdfl 

Z9  4B 

2fldB 

Fittd   Lot*  ei 

put  pt 

45 

§3 

*? 

43 

SWR  #  Freu 

t  ml 

1  to  1 

1  lo  1 

l  to  1 

MIMHi. 
Mudal:      PflBi; 


DM -120      42,96 
UXKI40   &Q.H& 


Dwnipilii"! 

J'i  I   ii-mml 

DK-4rmv" 
Frwm«a  H«rnm4 

140  E.I 
FfBm«  &  Hjin»i 

Ifltl  El  I  DKKIBQIM^ 

1-1  52  ijhm  hiikun       [)X1  EIN       t3  3& 
Virl    PqI    Brack* i 

i»ti'  OX-VPB        9.B6 


220  MHz . 

ft*od«|L       Prite 

OX-2?0       37.95 
□  XK-Z40    &i-35 

DxK-iao  ae.fls 

DX?HN       ^2,95 


MiKJffl'        fHSi" 
0X^20       32JH 
DXK440    JB» 
E>XK4eO    Tfljq 

DX4BN     i;*a 


DX-VFB        9J95      DX-VP& 
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C  -  LINE  AMATEUR  EQUIPMENT 


Drake  R-4C 


Solid  Stats  Linear  permeability- tuned  VFO  with  1 
kHz  dial  divisions.  Geardriven  dual  circular  dials. 
High  mechanical,  electrical  and  temperature  sta- 
bility- 
Covers  ham  bands  with  crystals  furnished. 
Covers  all  of  BO,  40,  20  and  15  meters,  and  28. 5- 
29  0  MHz:  of  10  meters. 

Covers  160  meters  with  accessory  crystal.  In 
addition  to  the  ham  bands,  tunes  any  fifteen  500 
kHz  ranges  between  1  5  and  30  MHz,  5  0  to  6.0 
MHz  not  recommended.  Can  be  used  for  MARS. 
WWV,  CB,  Marine  and  Shortwave  broadcasts 

Superior  selectivity:  2.4  kHz  S-poie  fitter  pro- 
vided in  ssb  positions  3  0  kHz,  6  pole  selectivity 
for  a-m.  Optional  B-po4e  (liters  of  .25.  5.  1  Sand 
6  0  kHz  D  and  widths  available. 

Tunable  notch  filter  attenuates  earners  within 
passband, 
Smooth  and  precise  passband  tuning, 

Transceive  capability;  may  be  used  to  trans- 
cetve  with  the  T-4X,  T-4XB  or  T-4XC  Transmitters, 
Illuminated  dial  shows  which  PTO  is  in  use. 

Usb.  Isb,  a-m  and  cw  on  all  bands. 

Age  with  fast  attack  and  two  release  times  for 
ssb  and  a-m  or  fast  release  for  break-in  cw,  Age 
also  may  be  switched  off 

New  high  efficiency  accessory  noise  blanker 
that  operates  in  all  modes- 
Crystal  lattice  filter  in  flrst  if  prevents  cross- 
modulation  and  desensitization  due  to  strong  ad- 
jacent channel  signals 

Excellent  overload  and  inter  modulation  char- 
acteristics, 

25  kHz  Calibrator  permits  working  closer  to 
band  edges  and  segments. 

Scratch  resistant  epoxy  paint  finish. 
Price:  $699.00 


DRAKE 


COMMUNICATIONS  RECEIVERS- 


Drake  T-4XC 


Solid  State  Linear  permeability-tuned  VFO  with  1 
kHz  dial  divisions,  Geardriven  dual  circular  dials 
High  mechanical,  electrical  and  temperature 
stability 

Covers  ham  bands  with  crystals  furnished, 
Covers  all  o1  60.  40.  20  and  15  meters,  and  28,5- 
29.0  MHz  of  10  meters 

Covers  160  meters  with  accessory  crystal  Four 
500  kHz  ranges  m  aooi  lion  io  the  ham  bands  plus 
one  fixed-frequency  range  can  be  switch- 
selected  from  the  front  panel. 

Two  8-pole  crystal  lattice  fitters  for  sideband 
selection 

Transceives  with  the  FM,  B-4A.  R-4B,  R-4C  and 
SPR-4  Receivers,  Switch  on  the  T-4XC  selects 
frequency  control  by  receiver  or  transmitter  PTO 
or  independently.  Illuminated  dial  shows  which 
PTO  is  in  use. 

Usb,  Isb,  a-m  and  cw  on  ail  bands. 

Controlled -earner  modulation  for  a-m  is  com- 
patible with  ssb  linear  amplifiers. 

Automatic  transmit-receive  switching.  Sepa- 
rate VOX  time-detay  adjustments  for  phone  and 
cw.  VOX  gain  is  independent  of  microphone  gain. 

Choice  of  VOX  or  PIT.  VOX  can  be  disabled  by 
front  panel  switch. 

Adjustable  p^  network  output. 

Transmitting  age  prevents  fiat-topping. 

Meter  reads  relative  output  or  plate  current 
with  switch  on  load  control. 

Built-in  cw  sidetone. 

Spotting  function  for  easy  zero-heating. 

Easily  adaptable  to  RTTY,  either  fsk  or  afsk 

Compact  size;  rugged  construction   Scratch 
resistant  epo*y  paint  finish. 
Price:  $690.00 


Power  Supplies 

Power  StippJtMfor~M.  T-4X.  T-lXB  or  T-4XC (The  AC-4 
can  be  housed  in  an  MS- 4  speaker  cabinet) 

Model  No.  1501  Drake  AC-4  Si 50 ,00 
Model  No.  1505  Drake  DC-4  $165.00 


Accessories 


Drake  MS-4 

Drake  M$-4  Matching  Speaker  for  use  with  R-4,  R-4A, 
R-4B  and  R-4C  Receivers  (Has  space  lo  house  AC-3 
and  AC-4  Power  Supplies) 

Price:  $33.00 


DRAKE  MICROPHONES 

Wired  For  use  w«tri  Drata  transmitters  and  tnnseet*er&,  far 
either  pust>(o-talk  Of  VOX  Type  of  operation  «  determined  by 
fne  VOX  control  setting  ol  the  transmitter 

D**k  Type  Model  No.  7075 

*  Type:  Heavy  Duly  Cw annc  Des  k 
Top  *  Cable:  Four  Fool  3 
Conductor  One  Sniiri.i  »  Output 
Level;  Mtnus  54  dB  (0  da  1 
*q\v  micros  an  *  Frequency  Re- 
ponu:  a0-r000  H/  ■  Switching: 
Adapts  lo  either  push-to- talk  or 

TOX-  Price:  $39.00 

Hand-Hetd  Type  Model  No.  7072 

•  Type:  Ceramic,  hand  held  ■  Cable: 
11"  Retracted,  b  ex  tended.  PVC  3 
Cord,  1  shielded,  Coil  Cord  *  Case: 
Cycolac  *  Finish:  Grey  •  Output 
Level:  Minus  65  dB  |0cB  =  1  volt 
rmcrooari  >  Frequency  Response: 
300  3CKXJ  Mi  ■  Switching l  Adapt*  to 
either  pusrVto-taJk  or  VOX 

Price;  Si 9. 00 


Drake  SPR-4-  $699,00 

•  Programmable  to  meet  specific 
requirements:  SWL,  Amateur, 
Laboratory,  Broadcast  Marine  Radio, 
etc. 

•  Direct  frequency  dialing:  150-500  kHz 
plus  any  23  500  kHz  ranges,  0.5  to  30 

MHz 

•  FET  circuitry,  all  solid  state 

•  Linear  dial.  1  kHz  readout 

•  Band- widths  for  cw,  ssb,  a-m  with 
built-in  LC  filter 

•  Crystals  supplied  for  LW,  seven  SW. 
and  be  bands 

•  Notch  filter 

•  Built-in  speaker 


Drake  DSR-2  -  $3200.00 

*  Continuous  Coverage 
10  kHz  to  30  MHz 

•  Digital  Synthesizer 
Frequency  Control 

*  Frequency  Displayed 
to  1 00  Hz 

*  All  Solid  State 

•  A-m,  Ssb.  Cw,  RTTY,  Isb 

*  Series  Balanced  Gate 
Noise  Blanker 

•  Front  End  Protection 

•  Optional  Features  Available 
on  Special  Order 


Drake  FS-4 

Digital  Synthesizer  -  $300,00 

The  new  solid  state  Drake  FS-4  Synthesizer  opens  the 
door  to  a  new  world  of  coniiniJoii^luriJng  short  wave* 
Combines  Synthesized  general  coverage  flexibility  with 
the  selectivity,  stability,  frequency  readout  and  reliabil- 
ity of  the  Drake  R-4C  or  SPR-4  Receivers. 

•  Iniertaces  with  all  R-4  defies  receive'*  and  T-4X  series  trans- 
mitters, {R-4,  R-4A,  R-4B,  R-4C.  SPR-4,  T-4.  T*4X,  T-4XB  and 
T  4XC)  without  modification  •  MHi  range  is  set  on  FS-4,  with 
kHz  readout  taken  from  receiver  dial  *  Complete  general 
coyer  age—  no  range  crystals  to  buy  *  T-4/T*4X  series  transmit- 
ters uansceive  on  any  FS-4  frequency,  when  used  with  R-4 
series  receivers  •  Readout  i  kHr  with  Drake  PTO. 

Price:  $250.00 
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KLM  RF  Power  Amplifiers 


'ADDON 


POWER! 


K  L  Iff  ElECTROfVtCS 

160 

WATTS  Pi 

L I  SEAR 


A  simple,  add-on-immediateiy 
RF  amplifier 

Merely  Max-connect  amplifier 
between  antenna  and  transceiver, 

No  tuning!  Efficient  strip- line 
broad  band  design. 

Automatic!  Internal  RF-sensor- 
conirolted  relay  connects  amplifier 
whenever  transmftter  is  switched  on. 

Hghest  quafety,  American -mad©  "brand 
transistors  are  fully  protected  for  VSWR. 
short  and  overload,  reverse  polarity. 
Highly  effective  heat  stnktng  assures  long 


Manual,  remote-position  switching 
is  optional 

Models  for  6,2. 1\fr  meters,  70CM 
amateur  bands  plus  MARS  coverage, 

Two  types:  Class  C  for  FM .  CW, 
Linear  for  SSB I  AM ,  FM  C W. 

Negligible  insertion  loss  on  receive. 

American  made  by  KLM. 

ife.  reliable  performance.  Black  anodized 
containers     exclusive  KLM   extrusions. 
have  seven,  full  length  fins  on 
both  sides! 


FREfl 

MODEL     PWRWP 

NDM   PWH 

NOM.CUfl 

SIZE 

PRICE 

,FREQ       MDDEL          PWRINP 

NOM    PWft 

NOM  CUM 

SIZE    PRIDE 

FRED,     M0 OIL      PWR  IUP   H0M   PWH   NOM   CUR    SIZE  FWCI 

■  MK' 

NUMBER     (wtittsj 

OUT  i*a1Est 

lamps  IT 

■  MH/.     NUMBER          ifcdlUl 

0UT'>iMji 

iamp$  U 

iMh?i   NUMBER       [wMtl)     OUTi*ati&>    lamps  it 

M-S4 

PA4I0AL           4 

so 

10A 

C" 

164  95 

144  148   PAIO-flOBL  .        5-15 

30 

10 

c- 

159  95 

4O0-47O  PA2-40C           N               40                  7              C     T49  95 

114  US 

PA2-13B          t-l 

12 

2 

A 

59  95 

PA1Q-140B          5-15 

140 

II 

D1 

199  95 

PA10  35C       5-15            35                6             B4    119  95 

M 

PA2-70B          1-* 

70 

TO 

c- 

159  95 

PAlO-ltfBLO     5-15 

140 

18 

D* 

215  95 

PAIO-35CLO  MS            35                6             B'    139  95 

'■ 

PA2-T0BL-.--    1-4 

70 

1Q 

c 

169.95 

PAl0-l5flBL^    5-15 

160 

22 

0* 

Z29.95 

PA10-70C        5  15             70               13             D*    229  95 

ll 

PA?  MOB        1-4 

140 

20 

D 

229  95 

PA3Q-14QB       1545 

140 

15 

0' 

T79  95 

PA10  70CU   5  15             70               rfl             D-    249  95 

■  r 

PA10-40B        5-15 

40 

5 

B 

S3  95 

PA30  1406LO  15  45 

140 

15 

D' 

169.95 

PA10-40BL-:-  5-15 

40 

5 

8" 

94  95 

?1 9-226  PA2-70BC          1-4 

W 

10 

B' 

169  95 

SlffiS  taeftit    A  22S-S-?     +l,»5«5^     -C.fi.5-7S-£.  'O.M'10-? 

PA10  ?QB        5  IS 

70 

B 

t' 

139  95 

PA10-60BC         5-15 

60 

t 

c 

149  95 

MM     4  7  -  1  ?T . SO  •     165  -  12^-SO  B    16S-1KH5U&    16&  ■  ?i*  ■  W  B 

"■' 

PA10-7QBLv  5- IB 

70 

fl 

c* 

t49  95 

PA3Q-T2fJBC     IMS 

120 

15 

D4 

189  95 

LINEAR  AUPtlfitn     f  Al  HWOC 

TEMPO 


Deafer  Programs 
NOW  Available 


THE  TEMPO  2020 


Phase  IQCK-Ioop  fPLL)  OH'JIfltDr  Circuit  minirmrEs 

un*anl*d  ipuriout  rdipOflMS, 

HybflU  pJgiml  Frnqijancy  Presentation 

Auvancod  Solld-tlAla  flMign,.  orvly  3  lufcres. 

BuiM-ln  AC  and  T2  VOC  p^wnr  tupplles. 

CW  rillQf  "jinntlarri  pquiDiTVDnl   .no)  an  accessory 

RuiggmJ  61+a  8  Mml  amplifier  tu&es 

Cooling  tin  iitfidAn}  nqulpmnni...rnil  an  jcteEsury. 

High  perfqtnunc*  nalH-blwihrn  H  itttntiwd 

equipment,,  noi  an  Kcotaory 

Bunion  VOX  #na  iaflii -break  in  CW  k*ytng. 

Cryitai  Calibrator  and  WWV  wcahring  ctpafctiity 

Miciophona  prtmOmt 

Du*j  hit  cop5ina<  allow*  bolt*  bread  and  narrow 

tufting 

All  band  SO  Ifwowflrt  10  m#«*r  coverage. 


Mo  lb  mode  USB.  LSB,  CW  and  AM  operation 

E>:lraordinary  racaivar  aan-aiilvifcy  |-3u  SIH  10  urn 

and  trsclllaroi  BlptHlll^dKi  Hi  3D  ml n   af Sflf  warm-up | 

Fined  onannal  oryalal  conlrgl  on  rwo  available 

position!. 

RF  Auqnuclar. 

Art|ujilab«e  ALC  jKtiQfl 

priona  palch  m  and  nyl  |*cka 

SapjrM*  PTT  |ack  tot  real  awiicn. 

auklt-w  apaaMf 

T?»  TEMPO  3030    -»7M  00 

ModMH  UtM  Htafrial  a0aam«f     $39  95.  Mmta-i  WHO 

rertwla  VFO     »139  £» 


k  rf* 


TEMPO 

VHF/ 


ONE  PLUS 


The  Tempo/ ONE  PLUS  offers  full  25  watt  output  or  a 
selectable  3  to  15  wall  low  power  output,  remote  tuning 
on  the  microphone,  sideband  operation  with  the 
SSB/ ONE  adapter,  MARS  operation  capability.  5  KHz 
numerical  LED,  and  all  at  a  lower  price  than  its  time  tested 
predecessor., .  the  Tempo  VHF  ONE, 

The  Tempo  VHF/Gne  Plus  is  a  VHF/FM  transceiver  for 
dependable  communication  on  the  2  meter  amateur  band  •  Full 
2  meter  coverage,  144  to  143  MHz  for  both  transmit  and  receive 

•  Full  phase  lock  synthesized  (PLL)  •Automatic  repeater  split 
—  selectable  up  or  down  •  Two  built-in  programmable  channels 

•  All  solid  state  •  800  selectable  receive  frequencies  with 
simplex  and  +600  kHz  transmit  frequencies  for  each  receive 
channel.  Price:  £399.00 


ATLAS  350-XL 


ALL  SOLID  STATE 
SSB  TRANSCEIVER 


350  WATTS  PEP.  OR  CW  INPUT 
10  THROUGH  160 
METER  COVERAGE 


Illustrated  with 

optional  AC  supply. 

Auxiliary  VFO,  and 

Digital  Dial. 

The  all  new  Atlas  350-XL  has  all  the  exciting  new  features  you 
want,  plus  superior  performance  and  selectivity  control  never  before 
possible.  Price:  $995.00 

•  10-160  METERS 

Full  coverage  of  all  six  amateur  bands  in  500  kHz,  segments.  Primary 
frequency  control  provides  highly  stable  operation*  Also  included  is 
provision  for  adding  up  to  ]  0  additional  50O  kHz  segments  between 
2  to  22  MHz  by  plugging  in  auxiliary  crystals. 

•  350  WATTS 

P»E.P.  and  CW  input.  Enough  power  to  work  the  world  barefoot! 
IDEAL  FOR  DESKTOP  OR  MOBILE  OPERATION 
Measuring  just  5  in.  high  x  12  in.  wide  x  l2Vt  in*  deep,  and  weighing 
only    13   pounds,   the   Atlas  350-XL   offers   more  features,  perfor- 
mance and   value   than  any   other  transceiver,  regardless  of  size,  on 
the  market  today! 

•  350-PS  matching  AC  supply  —  SI 95.00 

•  DD-6XL  plug-in  digital  dial  readout  Si 9 5.00 

•  305  plug-in  auxiliary  VFO  -  SI  55.00 

•  311  plug-in  crystal  oscillator  —  $135.00 

•  DMk*XL  plug-In  mobile  mounting  kit^-  $65.00 


TEMPO  ONE        HF  Transceiver.  80*1 0M.  USB,  CW  &  AM  -  $399.00 
AC/ONE  Power  supply  for  TEMPO  ONE  -  $99,00 

VF/ONE  External  VFO  for  TEMPO  ONE  -  $199,00 

TEMPO  SSB/ONE 

SS8  adapter  for  the  Tempo  VHF/One 

■    Selectable    upper   or   lower  sideband.    *   Plugs  directly    into  the 

VHF/OiiG  with  r*o  modification.  ■  Noise  blanker  built  in    *  RITand 

VXO  for  full  frequency  coverage.  *  S22S  00 
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WORK  ALL  REPEATERS  WITH  OUR  NEW  SYNTHESIZER  II 


KX2SCV 
KXSOC  Kit 

Kxsot'wrr 

KM44i    Kii 


KXI441' 
KX2201 

RX220C 

KX432C 


W/T 

■     I 
Kit  . 


KX4J£<    W/T 

rxsow/r 

TX144B  Kii- 
TXI44B  W/T 
TX220B  Kit  . 


PAJSOJH  Kit 


PA2501H  W/T. 
KA4010H  Kit 

PA40I0H  W.T 
PASO/25  Kii 

PASO/25  VV  T 
PA  144/15  Kit 


PA  1 44/2$  Kit 
PA  220/1 5  Kit 
PA4J2/10  Kit  , 

PA  140/10  W/T 
PA  1 40/30  W    T 


PSt5C  Kit 


PSI5CW/C   . 
PS2SC  Kii  .  . 


PS25C  W/T    . 

^M  Kii.  - 

PS2SM  W/T  ♦ 

RPTSO  Kit. 
HI'T&n  . 
KPT  I  44  Kit 


2M-J5  VH  ■  I  M  receiver  with  2 
pn4tf1Q.7MH  lal  filter  5    S*.W 

umc  js  .ihovt-  -wired  &  teati  104,95 

jn-ftfj  MM/  rot  w  p  pole  10,7 

MH/i  tiiiv-r 

Mllfe  4%  aHi  jfirj  &   |<>tr   l 

I4i«  i  revt  w  .-■;  rule 

10 .7  Mil/  vtwal  lifter 

^jnu-  j\  above    wired  &  tested 

110  240  MH?;  rt'vr  w    :  pnle 

10.7  MH*  i tv si. 1 1  nttei 

siimy  js  aho*e    wired  A  tested    ■  . 

4 -32  MM/  ri'Vr  w/3  potfl  10  T 

MH/  crystal  filter    .  .        ..... 

turtle  in  ith"v-    wip'il  X'  th'Mnl    , 

transmitter  fXi nrr.  I  watt,  ft  mtr. 
sanif  u  ibove    wired  &  tested    .   . 
(rjnsmitUi  BXCittff     i  wall     2  mtrs 
same  as  ,ih<ivr -^wired  &  tested'   -  . 
transmitter  excilt-r     Iwatl  —  220 

\\  I  \  £  ......... 

2  mtr  power  jufin    *»t  iwm-isw 

out  with  feiitid  *  lie  twitching* 
case,  cunntLinr^ 
same  as  above     wired  &  tested 
2  mtf  pimtf  snip     I  On  in-40w 

oul -relay  twn  

same  as  above  1  &  tested 

6  mir  p*wrr  amp.  J  w  jii,  2  $w  out, 

leu  case,  connector*  &  twitdiiitfl 

^me*i«boVf,  wrrtJl  tested     -   - 
Z  mir  power  amp     U  in     I  5\s 
out- test  case,  connector*  and 

switching 

wm?«rA144,Ul:|[hg(  25u 


5^ 
104 

I  fc4.95 

-'■■ 
i  i  | 

73.95 
1  24.95 

39*9S 
S9.9S 

29,95 
49.95 

29,95 


S9.95 
74.95 

59,95 
74.95 

95 
69 


similar  to  PA  1 44/1 S  f**r  2  20  MH/ 
power  jmp    similar  to  PA144/I5 
riccpt  IOw  and   I  IHl 

lOvsnt     t40w  .tut     2  mir  imp 
ifrw  in     I  4mt  nut     2  mtr  ji»ir 


39,95 
95 
39.95 

49,95 
179.95 

1  59.95 


1  5  4/ii p     12  veil  regulated  pouer  sup- 
ply w/caae,  w  rollback  current  limn 

ing  |Ad  OVerVOttife  protection  79.95 

s*me  «.-- 1 r ■•  •  i !  4  tested    .   .      94.95 

2  5  amp-  I  2  volt  re^n  kited  power  sup- 
pty  w/cas-e.  w/Tuld-hack  current  limit 

uig  and  ovp I  2  9.95 

same  as  flbeve    wired  &  tested     .  .    149. 95 

same  as  PS25C  with  rn«t*fi  .  .  .  .   149,95 

same  us  above    wired  &  lesled    -  .    169.95 


RFT220  Kii 

BPT432  Kii  - 

H PI  144  W/T 
KPT2  20Vs   T 

RPT432  W/T 

IM'LASO  .  .  . 

iKX5i>Kit    . 


TRX144  Kit 
TRX220  Kit 

TKX432  Kit 

TKi-i    .   . 

THL   2    . 

SYN  II  Kit  . 


5YN  II  W/T 
MO- 1   Kit 
TO  I  Kit.   . 


HT  I44H  Kit 

NLCAD.  >■!*  . 
BC 12  .... 
Rubbur  Duck 


repealer    b  meter 

repeatt'i     i\  meter,  wired  &  tested 

repeater- 2  mtr-  I$W    i-nmptele 

<le?vi  Cfyillll  l 

repeater     210  MHf     I  5ia -comple 

(less  cryilaiiN)  .  ,  .  , 

repeatef  -  I  l>u.4ii     4.12  Ml 
(leii  ci  sM4ls.l    ...  .  -  -'  - 

repealer     (S«^tt     2  mtr  .   .   , 

repealer     I  1-220  MHz.   .  .  . 

repealer     lOwttl     432  MHz.      .  . 
ct  mir  cfrjfc  tp  tupleiier         .   . 


4  65.95 
695,95 

46S.95 


te 


465.95 
515.95 

695 
749.  <J  5 
575  uii 


Complele  6  mir  t  M  tfaftaceivcr  kit. 
20w  out.  10  ehatinel  u.jn  witb  case 
(less  mike  and  cr>«t«U)  299.95 

same  as  above,  but  :  mtr  4  1  5w  out 2  1  9.95 
same  tJ  above  except  for  220  MH^  219.95 
lime  a*  above  except  10  watt  and 
432 MH]  .....    254,95 

Erinu river  case  onh  .  19.95 

transceiver  ciie  and  iCCWOtfeS  -  39.95 

2  mtr  synthesizer,  (ransmilt  offsets 
program  in jble  from  I  no  KHz—  lOMHi, 
(Mars  offsets  with  optional 
adapters)  169,95 

same  as  above  -wired  &  tested    .  .    239.95 
Mars/cap  offset  optional  ......        2. Si) 

13  MH/  optional  in  pier    ......        2,50 


2  mtr.  2w,  4  channel,  hand  held  receiver 
with  crystals  for  146.5  2  simplex.  .    129.9S 
battery  puck,  12  VDC,  &  amp,   ,   .      29.95 

battery  cmirger  for  above 5.9  5 

2  mtr,  with  male  HN<."  cnniiector  .        8.95 


The  Synthesizer  II  is  a  two  meter  frequency  synthe- 
sizer. Frequency  is  adjustable  in  5  kHz  steps  from 
140.00  MHz  to  149.995  MHz  with  its  digital  readout 
thumb  wheel  switching.  Transmit  offsets  are  digitally 
programmed  on  a  diode  matrix,  and  can  range  from 
10  kHz  to  10  MHz.  No  additional  components  are 
necessary' 
Kit I $1  69.95       Wired  and  tested$239.95 

Visa  avaUabie  for  220  MHz! 


RECEIVERS 


TRANSMITTERS 


POWER  AMPLIFIERS 


POWER  SUPPLIES 


REPEATERS 


TR  VNSCEIV  ERS 


SYNTHESIZERS 


WALKIE-TALKIES 


KXi  I        . 

RMR  Kit 
RS-50  Kit 
RH44I)  Kit     . 
RF220O  K.c 

RP4  32  Kit 

II    10,71    Km 
KM4SS  Kii.  .  . 

fcS2  Kit  ,  .  .  . 


TX220BU    I 
TX02H  Kir 
TX43214U    I 
TXIS0  Kit 
I  XI  50  W/T  . 


accessory  fitter  for  ah'iw  r^enef  l 
iiv^v  70  JB  adjjcent  channel 

rejection  .   .  *.    .  B  50 

10  mtr  Kl    frunt  end  10.7  MH/  out  12.50 

*  mir  RF  from  end  10.7  MH/  oul  12,50 

2  mtr  Rr  front  end  10.7  Ml!/  ««ut  I  7 
i  MH/  Hh  front  en4  10  7  Mil/ 

M|[                    ......  (7 

432  MH/  HI    front  end  IU.7  MIL- 

oul             ......  27.50 

io,7  MH/  lb  module  include*  : 

pule  erynial  filter 27.50 

455  KWi  II   stage  plus  I  M    ki^rur  17.50 

audio  and  Suiuekh  board  .   >  15.00 

s.niie  mv  abnve- wired  &  tested  49. '»S 

iriinsrtutU-r  exciter  4  32  MH/  '95 

same  ns.  above—wired  A  tevtL-J        -  5U.'^ 

J00  milliwatt,  2  rniT  trjnsriiiller  !»*.95 

tame  as  above  -wired  &.  tested  2»  95 


Blue  Line 


Model 


BLB 

BLC 

BLt 

BLC 

His. 

BLD 

BLD 

BLD 

BLr 

BLE 

B1.F 

BLt 


1/150 
10P0 

2  no 

10/150 
30/1  50 

0 
10/60 
10/120 
10/40 

40 
30/80 
I0/S0 


H  b  power  amp.  wired  & 
C*   I  M  SSB/AM 

Power 
Frequency  Input 

45-    SSMHi  3W 

140-I60MH/  10^ 

I4CM60MH/  2W 

I40-I60MH/  I0w 

I4O-160MH/  30^ 

2  202  30MHz  2% 

2  20- 2  30MHz  I  uw 

i>2  30MHi  I0W 

4  20-470MH/  I0W 

4  20-470MH/  2W 

420-4  70  MHz  30w 

4  20-470  M  Hi  10U 


tested,  emission- 


Output 

I  sow 

7QW 
7QW 
I  SOW 

|  SOW 

bOU 
60W 
I20W 

4QW 
80^ 
SOW 


TBA 

139.*5 
159  95 
259.  *5 
239.95 
159.95 
139  j5 
259.  Q5 
139.95 

1  5*. 

2  59  95 
2B9.9S 


O.V.K    . 
PS-IA  m 
1^3012  W/T 


adds  itvt?r  voltage  prcitctlion  to  jroilf 
power  supplies,  I  5  VI H'  m  t*.L>'s 

1  2  Vi»lt-pcjwer  supp|>  regulator  cord 
w^ith  fold  h.ick  current  hmmn  0 

new  commercial  dut>    v»  amp  i  2  VD< 
regulated  p<nver  supply  w/eajiv, 
w/foldback  current  liniuhi^  and 
■■'s'-rvoirijgc  protection     ....      ,    239.9S 


DPLA144 

lH'tA230   . 

UFLA432'   .  . 
DSCU 

USCN   , 


2  mtr.  600  KHz  spaced  duplex-  i 

mred  and  tuned  to  frequent  37^.95 

2  20  MH?  duplcxer,  wired  .uid 

tunt-d  lit  frequent.*  379.95 

ratrk  mount  duple  \.tT  \  |  9.95 

double  shielded  duplrver  caNcv 

with  PL259  conrieLtojrs  {pi   p  25.00 

same  as  ahosv  with  type  N 

omneilury  (prj     .  25.00 


OTHER  PRODUCTS  BY  VHF  E\t,INEER^(, 

I  Kit   . 


i  n:  Kit 

k  n  i  Kit 

ink:  K.i 
I  Kit 

LY|  vuls 

CWtU  Kit 


L%y  1 1 1 
MIC  I 

TSl  Uy| 
I  S I  U  / 1 

I  113  Kit 
ID.iW/'l      , 

HL144VV     I 

H  1.2 20  U    I 
HU32  «    l 


!  0  channel  receive  t,tal  dei  I 

Jiude  switch  in  pi.  ^       f».9S 

10  channel  imit  deck  vt  ^switch 
and  trimmer*    .  14.^5 

IHl  vcfsmn  ckf  t'Dl  JL-tl.,  needed 
t"f  432  multi-channel  operation  45 

vjrr;  1 9 

to  vhannel  aut<»  =cau  adapter 
livr  H  X  with  priority  |9 

■I       r    miiit  rcpe,iter  and  simples 
pjirstrom  146.0-147.0  (each)  00 

159  bit*  held  prtipjmtii.iHr.  eiMle  iden- 
tifier with  hutli-m  sjutkh  lail  and 
tit  timers  3^,95 

wired  and  tested,  not  prntfi  ed  45 

»ired  and  tested,  prukrraiiirned    .  59 

:.rim>  [Nhm  dynamic  nuke  v\ith 
i"  i    i    Mid  loiI  cm  i 

tone  s^uekri  tleeodef ,  S^.^S 

instatted  mi  repeater*  uictudmi: 
Interface  uccessories  wli 

7  1 1 1 1 1  l-  dacodei    ....  29\95 

hiime  as  ubtjvM— wired  A  tested  3^,9? 

■i  I'.il--  hrlual  rvMiij.iiur,  wired  Jt  tested- 
*v^ept  tuned  to  i  44  MH/  Km  24 

same  as  above  tuiiifd  to  220  MH  /  b;m   24.9ft 
name  UJiUt>ove  tuned  to  432  MH/hun   24  9  5 


hf  engineering 

WORLDS  MOST  COMPLETE  LINE  OF  VHF  FM  KJTS  AND  EQUIPMENT 


Deafer  Programs 
NOW  Available 
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A  new  precision  clock  which  tells  Lime  anywhere  in  the  world  at  a 
glance,  has  been  announced  by  Yaesu  Electronics  Corporation,  The  time  in 
any  principal  city  or  time  zone  can  be  simultaneously  coordinated  with 
local  time  on  a  24  hour  basis.  After  the  initial  setting,  as  the  clock  runs,  a 
Time  Zone  Hour  Disc  advances  automatically,  showing  correct  time  all 
over  the  world  without  further  adjustment.  The  clock  is  especially 
designed  to  withstand  shock  and  may  be  hung  on  a  wall  or  placed  on  its 
desk  mount.  The  clock  will  run  an  entire  year  on  a  single  1 .5  volt  flashlight 
battery  and  the  mechanism  starts  as  soon  as  the  battery  is  inserted.  It 
measures  six  inches  in  diameter  by  two  and  one  half  inches  deep.  An 
excellent  item  for  the  business  office,  ham  radio  operator,  short  wave 
listener,  boat  owner,  and  others  who  want  an  accurate  dependable  clock. 

Price:  $30.00  Amateur  net. 


vl  YE  VIKING 

:ODE  PRACTICE  SET 


STOP 


TWSF 


V 


SAVE  YOUR  RADIO! 


No.  11*404-002 

let  the  RIGHT  START! 

tfith  a  NYE  VIKING  Code  Practice  Set  you  get  a  sure,  smooth,  Speed-X  model 
I1CKM31  transmitting  key,  a  linear  circuit  oscillator  and  amplifier,  with  a  built-in  2" 
peaker,  all  mounted  on  a  heavy  duty  aluminum  base  with  non-skid  feet.  Operates  on 
tandard  9V  transistor  type  battery  (not  included)*  Units  can  be  connected  in  parallel 
o  that  two  or  more  operators  can  practice  sending  and  receiving  to  each  other.  List 
rice,  $18.50. 


BDMfisf 


Fully  Air  Tested  -  Thdijtan<t4  Already  in  Use 

#16  Wft  Copper  VU*I[J  VfifW  9rvnm\+4  \&  it  harelip  Ifrw  so>f\  Cppp»r  vntm  — 
Rated  tot  beilst  than  lull  Isfst  pcwwr  AJM/CW  or  SSB-Caa xiiJ  or  Balincad 
5C  i  o  75  of-rn  iwflina  -  VSWR  undtr  1 .5  to  1  si  most  heights  -  SUmlM* 

Stwl  lnrtlw»r»  -  Drop  Proof  Irwulainr?  -  Tirrifk  Pwr^ormtnc*  -  Ho  coil* 
at  iraps  ta  bruan  down  &t  erun^*  undat  VMdtrwi'  tontfuiom  —  CumpHitty 
Assombltd  ready  to  put  up  -  GuirenTwd  1  v*ar  -  ONE  DESIGN  DOES 
IT  ALL, 


anufactured  &  Guaranteed  by 

MOR-GAIN 
2200T  South  4th  Street 
Leavenworth,  Kansas  66048 
(913)682-3142 


MODEL 

6  AM  OS 

F»HrCE 

WEIGHT 

LENGTH 

<Met*r£l 

(Oi/Kg) 

(Ft'Mtrsl 

4Ch20  HD 

40/20 

$49,50 

25/.  73 

36/lO.S 

40- 10  HO 

40/20/ 15/ TO 

59.50 

36/1.01 

36/10  9 

9fr4Q  KO 

80/40+  15 

57.50 

41/1.15 

69/21  0 

75-40  HO 

75/40 

.  55.00 

40/1.12 

66/20. 1 

75-40  HD  1SP> 

75/40 

-  57.50 

40/1.17 

65/20. 1 

75-20  HD 

75/40/20 

06.50" 

44/1,73 

66/20.  t 

75-20  HD(5P1 

75/40/20    ''■ 

£6.50, 

44/ .1.23 

66/20/1 

75-10  KD 

75/40/20/15714 

■  74  50 

48/1.34 

66720, 1 

75  10  HD  (SP) 

7  5/40/20/ 15/10 

74.50 

45/ 1.34 

66/20-1 

80-10  HD 

80/40/20/15 /SO 

76.50 

50/140 

69/21.0 

JO  TRAPS-  NO  COILS  -  NO  STUBS  -  NO  CAPACITORS 

MOR-GAIN  HD  DIPOLES  .  .  .  •One  half  ttie  length  of  conventional 
atf-wave  dipoies.  •  Multi-bar>dt  Multi-frequency.  •  Maximum  effi- 
iency  —  no  traps,  loading  coils,  or  stubs,  •  Fully  assembled  and 
re-tuned  —  no  measuring,  no  cutting.  •  AM  weather  rated  —  1  KW  AM, 
.5  KW  CW  or  PEP  SSB.  •Proven  performance  —  more  than  15,000 
ave  been  delivered.  •  Permit  use  of  the  full  capabilities  of  today's 
-band  xcvrs.  •  One  feed  line  for  operation  on  all  bands,  •  Lowest 
ost/benefit  antenna  on  the  market  today,  ©fast  QSY  —  no  feedline 
Pitching.  •  Highest  performance  for  the  Novice  as  well  as  the 
xtra-Class  Oph 

XCLUSIVE  66  FOOT,  75  THRU  10  METER  DIPOLES 

OTES 

t    All  models  above  are  furnished  with  crimp/solder  lugs, 

I    All  models  can  be  furnished  with  a  SO -239  female  coaxial  connector 

t  additional   cost.  The  SO-239   mates  with  the  standard  PL-259  male 

oaxial  cable  connector.  To  order  this  factory  installed  option,  add  the 

stter  'A'  after  the  model  number.  Example:  40-20  HO/A. 

I    75   meter   models  are  factory   tuned  to  resonate  at  3950  kHz.  (SP) 

lOdels  are  factory  tuned  to  resonate  at  3800  kHz.  80  meter  models  are 

ictory    tuned  to   resonate  at  3650  kHz.   See  VSWR   curves  for   other 

iso  nance  data. 


DESIGNED  FOR  COMMERCIAL  USE  UP  TO  1000  MHZ. 

The  TUFTS  SAVE  YOUR -RADIO  bracket  can  save  you  a 
bundle  .  .  ,  and  a  lot  of  hassle.  Why  worry  about  rig  ripoff  ?  The 
TUFTS  SYR  bracket  mounts  quickly  and  easily  in  your  car  and 
makes  it  possible  to  snap  your  rig  out  of  its  bracket  when  you  park 
and  put  it  out  of  sight. 

The  connector  system  has  a  special  coaxial  cable  connector 
which  wJll  provide  you  with  a  lossless  connection  right  up  to  1000 
MHz!  No  loss!  In  addition  to  the  quick  coax  connector  there:  are 
also  four  power  and  accessory  connections  which  are  made 
automatically  when  the  rig  is  slid  into  its  bracket  ,  .  .  just  what  you 
need  for  feeding  power  and  loudspeaker  connections  to  the  set. 

This  is  a  rugged  bracket  and  connector  system  .  . ,  it'll  take  a 
beating.  There  is  a  hole  on  each  side  of  the  1 6  gauge  steel  plate  for  a 
padlock  in  case  you  want  to  leave  the  rig  for  short  periods  in  its 
bracket.  They'll  have  to  rip  out  the  dash  to  get  it  .  .  .  and  it  won't  be 
the  first  time  for  that. 

With  two  of  these  brackets  you  can  bring  the  mobile  rig  into 
the  house  and  use  it  in  seconds.  On  trips  you  can  take  an  AC  supply 
for  the  rig  and  U5e  it  in  your  hotel  room.  Price:  $29.95 


*^« 


No,  114  320-003  -19  J90 

Ho,  114-322403  -  i^K  -  $10.30 


No,  114  320X101  -  *$4» 

No.  t 14-322401  -  Brws  -  $3£R 


Np    M4  314403  -$825 

Nd,  114-31 2  403  -  Brass  r.  $fl.6S 


No.  SSK-1  $23.95 
No.  ££K   ICP-CEirorrtK 


$29  95 


v. ^ 


NYE  VIKING  SPEED-X  KEYS 

NYE  VIKING  Standard  Speed-X  keys  feature  smooth,  adjustable 
bearings,  heavy-duty  silver  contacts,  and  are  mounted  on  a  heavy 
oval  die  east  base  with  black  wrinkle  finish.  Available  with 
standard,  or  Navy  knob,  with,  or  without  switch,  and  with  nickel 
or  brass  plated  key  arm  and  hardware. 

Pamper  yourself  with  a  Gold-Plated  NYE  VIKING  KEY! 

Model  No.  114-31C-004GP  has  all  the  smooth  action  features  of 
NYE  Speed-X  keys  in  at  special  "presentation**  model.  All 
hardware  is  heavily  gold  plated  and  it  is  mounted  on  onyx-like  jet 
black  plastic  sub -base.    List  price  is  $50,00. 


NYE  VIKING  SQUEEZE  KEY 

Extra-long,  finger-fitting  molded  paddles  with 
adjustable  spring  tension,  adjustable  contact 
spacing.  Knife-edge  bearings  and  extra  large, 
gold  plated  silver  contacts!  Nickel  plated  brass 
hardware  and  heavy*  die  cast  base  with 
non-skid  feet.  Base  and  dust  cover  black 
crackle  finished.  SSK-1  —  $23.45. 
SSK-1  CP  has  heavily  chrome-plated  base  and 
dust  cover.  List  price%  $29,95, 

You  get  a  sure,  smooth,  Speed-X  model 
310-001  transmitting  key,  linear  circuit  oscillator  and  amplifier,  with  a 
built-in  2"  speaker,  aU  mounted  on  a  heavy  duty  aluminum  base  with 
non-skid  feet.  Operates  op  standard  9V  transistor  type  battery  (not 
included}*  List  price,  $18.50. 

PHONE  PATCH  Model  No,  250-46-1  measures  6-1/2"  wide,  2-1/4" 
high  and  2-7 /*'*  deep.  List  price,  $36,50.  Model  250-46-3,  designed  for 
use  with  transceivers  having  a  built-in  speaker,  has  its  own  built-in  2"  x 
6"  2  watt  speaker.  Measures  6-1/2"  wide,  2-1/4"  high  and  2-7/8"  deep* 
List  price,  $44.50, 


CODE  PRACTICE  SET 
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For  all  you  hams  with  little  cars  ... 

j&>   We've  got  the  perfect  mobile  rig  for  you. 


Tin*  Atlas  2t0x  nr  21  Ax  meH*ur»N  only 
&Vi"  wide  x  9Vi'  deep  x  unly  &W  hi«h.  ?bl 
ttmi  eliuvu  photograph  ahtiwH  how  easily  I  bi 
A IIjiSi  Iran&oeiver  fits  into  a  cocnpatf  cat, 
Am!  there's  plenty  of  nxim  lo  spare  t«f 
VHF  gear  and  other  accessory  equipment. 
With  the  exclusive  Atlas  plug-in  design. 
you  can  slip  your  Alios  in  end  mil  of  your 
car  In  a  matter  of  second*.  AU  connections 
■re  mad*  um  oma  ticallv 

BUT  DO  VT  LET  TH*  SMALL  SGt  POOL 

tour 

Even  though  the  Atlas  ltd  end  US*  tn»- 
r**f*»r^  are  lsse  l^ftn  hell  ih*  eise  end 
weight  of  other  HF  tieneoidven,  The  A  ties 
is  tml  y  e  giant  In  peri onnence 

200  WATTS  POWER  I ATTNG! 
This  power  Imd  in  a  seven  pound  tntns- 
cwver  is  incredible  hut  true    Atlas  trens- 
chysts  give  you  all  the  tali  powot  vms  n«d 
lo  work  the  world  barefoot   Signal  reports 


constantly  reflect  great  surprise  at  tha  sig- 
nal strength  in  relation  to  the  power  ruling. 


lilt! 


FULL  5  BAND  COVES  AGE 
The  ZlOx  covers  ID-BO  melons  while 
215*  covers  IS- 1 60  rtteldrs.  Adding  I  he 
A  lias  Model  10k  Crystal  Qfatillalur  provide* 
greatly  tttcreesed  frequency  coverage  for 
MARS  and  network  operation . 

NO  TRANSMITTER  TUNING  OR 
LOADING  CONTROLS 

with  Atlas'  total  brodrfbamling   With  ymjr 
Atlas  you  gel  instant  QSY  end  bend  dHtnge. 

MOST  ADVANCED  STATE  OF  THE  ART 

SOLID  STATE  DESIGN 

not  only  account*  for  its  hghl  weight,  but 

you  years  of 

free  operating  ] 

PLUG-IN  CJKCITT  BOARDS 

end  nodular  design  provides  for 


EXCEPTIONAL  IMMl'MXY  TO  STRONG 
SIGNAL  OVEtl.O AD  AND  CROSS  MOD 
ULXTION.  The  cxcIusjyw  from  end  linsjgn 
so  the  receiver  allows  you  to  oparais  closer 
in  frequency  to  strong  neighbor  mn  signals 
than  you  have  ever  espetipneed  before  If 
you  have  not  yet  operated  en  AtJai  Irene- 
asrcr  in  a  crowded,  bend  end  compered  11 
with  any  other  receiver  or  1  r*  nscefver*  fDU 
have  a  real  thrill  coining. 


r   ■     .\j 

\™l  V  *^"tHM 

Xk^4 

^■sk*"*      >ii 

&* 

A  WORLD  WIDE  DEALER  NETWORK  TO 
SERVE  YOU. 

Whether  you  Ye  driving  a  Honda  in  Kunsas 
City  ur  a  Merctnlen  Bun?,  in  Wesl  Gnrmuny. 
there's  an  Atlas  dealer  near  you. 


AIIjls  21  Ox  oi  £15i 

|f?g   (MS 

W/ Noise  BUnkrr 

IV'  00 

ACCESSORIES 

At  Coiuuic  1 10/120  V 

SI  4? ,00 

Portable  AC  supply  1 10  2213  V 

.  loo.oe 

Flui-ia  Mubilp  Kit 

,    4a  on 

IDs  Osc.  lean  eryiliii 

.  -  **r  00 

thplil  £h»J  DD-GB 

if  39,00 

KirF_NOMF-NAL  sFiEcmmr 

The  exclusive  8  pale  cryttaJ  ladder  hUrt 
used  in  Aua*  transceivers  repr mauls  ■ 
inajftr  breakthrough  ui  filler  design,  with 
unprecedented  siirt  seasclivtty  and  ul- 
timate rejection.  As  the  above  graph  show*. 
this  fitter  provides  a  6  dh  henawtfhh  of 
2700  Herti,  60  db  down  o!  only  4300  Herts, 
end  ft  bandwidth  of  onl v  0200  Heru  at  i2Q 
db  down!  Ultimate  rejection  is  in  excuse  of 
130  dlr.  greater  than  ih*  nesnnrEng  lunii* 
of  moot  test  equipment. 


Fur  complete  details  see  your  Atlas  dealer, 
imp  us  ■  canl  and  well  Bail  you  e 
brochure  with  dealer  hat 


4q^  ATLAS 


RADIO    INC 


AMATEUR 
ANTENNAS 


"the  home  of  originals" 


SUPER    GAIN 
Two  Meiers 


MOBILES 


,! 


SSL'     U 


STANDARD   GAIN 
MOBILES 

Two  Meiers 

■  S/ll  Mveleneth  — ,3.4   db  gam 
over  1/4  wave  (T*fcHli 

■  Frequaar*  cm**"**— lO  "*  ]H 
MH7 

-    PWfcBF  Tallrtt— 2®  WBltl   f  M 

MOOEL  f  BLt-144 

AT  wfcrmm  compWi   *ith  •■■■ 

tii  instjii.  na  tc«i  to  anil,  tr-.i.J 

<4B   majfflL   4IWBCt   l(HlrtC   *tvj    If 

MIL  srt£   HO-i*-U   a*3  ^L-^H 
Anten'w  '■Wart'*  hwn 


tlL  144 


MMEL  18  L  1M 


*■  ticM.  mm** 

\f  mi i  sps:  »&-5»-u  and  f 

HUSTLER 
-BUCK-BUSTER" 

WOOd  SF-2 


%1  db  flin  ovir  t/«  ■**■**  mabl  l« 
intomw 

Frequency  cDvtmw-.UHW 

MHi 

SAR  al  rBHOnancB—  L.l  t  Ivpt»I 

F+awar  rfltinf— JGO  *altj  FM 

rwO  AND  SIX  METfflS 
TRUNK  LIP  MOUNT 
MODEL  HPT 

Four  HKTion  t*l*KOI>lt  *mwth« 
pemuti  HpJH4tf  ■djuilrmml  fnf 
&jmu(timKHil  teioninr.i  nn  two 
and  sii  miw*»  Op*F»|ian*l 
htight:  «T  Comsisti  *iih  in** 
bfl  maunl,  IT  UJL  SPtC  e&»4J 
jfefiid  iBCtm>  iH#ch*J  PL  JW 

Pp-l#    S?2  55 

VMr  UMF    ANTTUM4- 

RO&F  UtlUKT 

MOOCL  UHT-1 

Fftu  TniMhioa  issHaex  sv  i/i 

■Av  ff«QySt|C| 
from  1.40  It  300  M«E  Cun>Pf  dUrt 

»  amf  1ft  «w 


COT 
1M 


CO 
144 


MODEL  CQT-tU 

Get  frg  5=en4>  peripmnim:*,  tup* 
riar  fBLeiv.ns  tipani^(y  with  rhu 
85r  CO  l*ncaf  antenna  EMy  In^tai 
hili.ri  ...n  F,.!li'  ■  i  EdgO  '  li-iih  liii 
wrlhout  drilling  compJeie  *<llh 
17'  MIL  SPEC  RG-M-1J  *ftd  FL-3H 
Pfici.S41  30 

MODEL  Cfi -14* 

SamB  Chirac ler.tfiCf  «  CCT  i44 
-*uppiied  *i1h  H'  ;i  biss  10  fit  »H 
•nofcint  tali  moynl>  —  Utnglti  n 
1?  '  .  Mnuri  and  cSEM*  »(H  » 
«*«ied     Pitm-  SJ5J50 


All  resonators  are  precision  wound  with 
optimized  design  for  each  band.  Assem- 
bly includes  17-7  PH  stainless  steel 
adjustable  tip  rod  for  lowest  SWR  and 
band  edge  marker.  Choose  for  medium 
or  high  power  operation, 

STANDARD  HUSTLER  RESONATORS 
Power  R  a  tine,:  400  Watts  SSB 

Model  Band  Price 

RM-1Q  10  meters  5  6.60 

RM-15  15mmers  6j9B 

RM'20  20  meters  7.30 

RM-40  40  meters  13.20 

RM-75  75  meters  15.50 

RM-flO  BOmeterg  15.95 

SUPER  HUSTLER  RESONATORS 
Power  Hating;  Legal  Limit  SSB 
Supers  haw  widest  bandwidth 


^ 


+-MTV 


JJ 


WHF/yKF    ihlTTENI 

tituhh  ur-  mount 

MODEL  TMF 

Fifltl  Ijmiiii^iM    radiator 


I 


MOBILE    MOUNTS 


MOOtl  TLM 

Truflh  lip  w^xunt  toi"  W 
IdIh  "ulaHalwn  &n  vd4 
or  ad|a  ol  tjur*  lid  in- 
r.MCt«  17  WG-SfrU 
rwr.b>n.  iiCtMncd: 
Prka»t4J5 


HOOELHtH 

De*u«  Trunk  up  mmnt 
*ilh  ISO  dflgn*  vwiuvl 
bill  for  BCKliPn'Hi  an- 
lenn*  Uj  ^MftiCMl  iMHf  — 
na  hales  •n&talrwtiDi. 
Indudet  I?  RK5flU 
£#bie  and  CQnfltCtfiri 
aaached  Prl«    SIT  20 


MODtL  CCM  1 

fttln  gulrtr  mounr  liti 
til  snip*!,  tn(Tl«t  «v«n 
Ultil  trim  (ma  gUttB^t, 
rm:lud»    ]  BO'    »w>v«| 


Toavi 


MODEL  MSH 
Co*1  nwnt  trnUUl.  in 
t"   he*.   Includn   HO" 
^«H  b»i '  *«J  5&TH 

Prrei   S73Q 


MODEL  FVaVl 

Trunk  ftucn*:  (rum!  t- 
B«<rt  wi  h.«*P  irfc*  of 

>wi*  imetf  mm*  i  id 
HltufYltf  tafdatA  It*. 
fVie*  SI  oo 


Model 

RM-10S 
RM-15S 
RM^20S 
RM40S 
RM-75S 

RM«rS 


Band 

lOmeters 
15  meters 
20  meters 
40  meters 
75  meters 
80  meters 


Price 

$11.30 
12,65 
13,00 
15.50 
30,00 
30  40 


For  6-10-15-20-40  7  &*80  Meters 

fast  a-Bf :  mm*  1m   •-«*    and   t**,       HUSTt-ER 

MASTS 


i-i 


MODEL  C-tT 
Sail  rnoyat  j 


tok    la 

SI*  JO 

QUICK  3ISC0HHECT- 
1tt%   STAINLESS  STEEL 
MOOEL  QD  1 

a*+w    p'Mis    And    r^iif    •  i^n*     Utn. 

HIKllOh  l^MIB  AM!  III  Pll1l  HJ^H 
■  I^lhNll  tl**'  %"  Ji  ihilKll-  ll"i»!l 
*ri*   iimJ,   DMlt   Una  Dthar 

f%it*l  S16.DB 
FEED  LINE      tiODiL  LU-l« 

rimt      knn*n      p*'"i>i  rrii'lL  4 

ihifii'ir.K    4ui     i»n  ill  .nil  >Ti    niniti     (l.ffcu^ 

Mi  !h.»  Mil    SPEC   7C    ■■h.Jlh  Iri  IHi-  64  U 

L.«bll  £l«p(lll*ff  Wll'l  indlifih..*  *l 
<.i :  I' nl  rur  ill*  wIlH  L«<l  ill  llui'iup. 
maunl    «nd    PianiiL*!^!' 

Prict  SSSS 

MODEL  56  J**A   -    Oilure     T«0 

Mrrrr  Coi*rtt*f  'u'  Heptvti^  or  an) 
fn*d  WMiun  dtwraiion    t*  Jb    . 
a    '  i    ivAwt   dipo+6    Mij." 

'a^.j^ipn   Jrt   Lhr   l<u      -  >    *+* 

*  ■  i     DC     iiOu«*nt     R*fl«piJ>' 

Mj  *j*»  WJfoer  ^WClJfin   MUtlH 
SAH  at  tEMvdnCc     i  2.1 

*al*«:  I  GOD  w*lr*  I M   «Md 
Mmwai   100  wPh   irvaHi  e*  ***t> 

£M  (hj*  m&  ia  iym-  oo  so?n 


TM   tl*MB*itir  Cftoic*  o* 


ttM*    PrU*W 


M00F1    MDl 

Tor  aidi  at  f*t*m  niduntm*— has  i* 

al  *vH  -Kw  IS'  alsvc  ba»       4hnc.   12  J  00 


**i«  SZ200 


C™n  10     IS    20    40  wVl-jri 

Duty  Hwif r*»  Cmi  Qna  Sal1rpi|  rir 


I 


I 


'    LEMHf    !l W«>  -ft US 

'    Mn-:1vir:rr.    Bl  it4     brtzadfi"      S,W|t 

1J&  to  1  or  tetter  ait  tanrj  Mpi 

•  Huitlir    ticlUI'v*    (r#p     co«ta 

"Spntl"  *«l-rud«J  10-  ©tHdn*'i*  un 
•111  i  nab  If  rl;5*  lul-r  ran^n*  Jiiu? 
infl  accunEt  »nd  purminrnl  1r*r 
ntKHianc* 

•  SnNrJ  nrw  iflcti  fibcnjlasi  Trap  iarmx 
lor  bCHi*nuw  electrical  and  «ne- 
rhamea-  iiLbs-rty 

•  Ertr*  heavy  duty  laurnmym  moum- 
irfaj  bfact*t  »i#i  is*  lo*i — •'ia* 
Hwnflh  HPnulatDn  Mountmi  mm 
wW  kncli^aMI 

'  All  wcnoni  it*,"  tvavF  «"  ♦I'tf 

L**ifth  a'  J* 

Hooci  ur* 


ttn«vth  *kjrninLtin 

-  'ir^,nir>i  Ht«i  dampt  pvmittiftt 
■dhJUirwil    mlhnnl   .lin-.J^   !<<  In* 

ilumhum  iwbnl 
<   Guaranlpad  Id  b*  aativit  n&emblv 
dI  *f\v  minii-rund  Hrtical 

*  Anlanfli  hit  W*H  ilwd  al  lop  la 
atcapl  WM  7i  or   RM-TS-$  Huille< 

ritoftttJsr   PDf  TJ   irwtei   operation 
w»»»h  claiirtHl 

*  Top  lot£l4fOn  B  mtltn  lor  oraao 

afTkCia<hcyl 

■  F«wt  fritri  anT  lanfTfi  M  otHti  n>u 

■  *o-»r  tipptfril'ly— fu'l  ***'  limit 
<h>  4SB  or  CTf 

*  ttot*n|iot  (*mu*id  rminl  ahtn  v 
v^thput  mdiaii  ^*  root  **uf>t  *itr 
rtditli 

D  iv 


Pr»»  m« 
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Tli hi  NEW  MFJ  Si^nf  AntMtn>  T^rwr 
rtOltflr*  wfrylhirwi  figm  t*jQ  tt»U 
10  mettrv  drpokn.  mrrrtid  *•#■, 
riodom  wtrti.  irtiKili.  mpbtj«  whip*. 
buiiTn.  tM+ncw  fw»n.  co«i  Fin*!.  Up  to 
MM  Wrtti  HF  OUTPUT.  Butt  in  (Mturt, 

KHO1 


With  1h«  MEW  MFJ  Super  Antenna  Tuner 
you  can  run  your  full  transceiver  power 
output  —  up  (o  200  watts  HF  power  output 
-  and  match  yw  transmitter  to  any 
taedtine  from  160  thru  10  Meters  whether 
you  have  coax  cask,  balance  line  or 
random  wire 

You  can  tune  out  trie  SWfl  on  your 
d»pohth  Hwefted  ^ee.  random  wire,  vertical, 
mobile  whip,  beam.  quad,  or  whatever  you 
have 

You  tan  even  operate  ti  oandt  with  just 
one  eiistirtg  antenna  No  need  to  put  up 
separate  antennas  lor  eacn  oand 

Increase  the  tubfe  bandwidth  of  your 
mobfe  whip  by  turung  out  the  SWR  hwn 
tattfc  yaw  ear.  Works  greai  wiiti  aft  solid 

Oi/ality  five  way  binding  posts  are  used  tor 
the  balance  tine  inputs  (2).  random  wire 


THE  HAM-KEY 

NOW  5  MODELS 


Dealer  Programs 
NOW  Available 


NEW 

MOD€tHK5 

ELECTRONIC  KEYER 

$69.95 


input  (U  and  ground  (1). 

state  rigs  (tike  the  Atlas)  and  with  an  tube 
type  rigs 

■  travels  wilt  In.  Its  ultra  compact  s^e 
5x2x6  inches  fats  easily  in  a  small  corner 
of  your  suitcase 

Tm  tecret  el  this  any,  pewertuJ  bmer  is 
a  wide  range  1?  position  vanafte  inductor 
made  from  two  stacked  toroid  cores  and 
hign  quality  capacitors  manufactured 
especially  lor  MFJ.  For  balanced  lines  a  1:4 
(unbalanced  to  balanced)  baton  is  built  m 
Made  m  USA  by  MFJ  Enterprises. 

This  beautiful  taitJe  tunet  is  housed  in  a 
deluxe  eggshell  white  Ten  Tec  enclosure 
with  walnut  cjiain  sides 

SO  239    tea*    connector*   are   provided 
for  transmitter  input  and  coax  ted  antennas. 
Price:  SG9.95 


•  Iambic  circuit  for  squeeze  keying. 

•  Self  completing  dots  &  dashes 

•  Dot  memory 

«  Battery  operated  with  provision*  for 
external  power 

•  BuilHn  side- tone  monitor. 

•  Speed,  Volume,  tone  &  weight  controls. 

•  Grid  block  or  direct  keying. 

•  Use  witty  exlerna I  paddle  wch  *$  H<-1. 


Model  HK  1  $29.95 

•  Dual  fever  squeeze  pddd I e 

•  Use  with  HK  S  or  any  electronic  keyer 

•  Heavy  base  wifhnon-sHp  rubber  feet. 
■  Paddles  reversible  for  wide  or  close  finger  spacing 


This  Digital  Alarm  Clock  is  also  an  ID  Timer. 
Assembled,  too! 


Model  HK-2S19.95 

•  Same  as  HK- 1 .  less  base 
for  those  who  wish  to 
incorporate  in  their 
Own  Keyer. 


:-■/^•■L/e 


tm  cea  eat  aa  O  km  peaty  9  minutts  (up  lo  on 
rtout)  Simply  sal  The  alarm  time  id  trie  beginning  or 
your  USD  Than  rap  ite  ID'drwe  button 

Teu  ui  ahi  it i  Hw  itin*  ro  [he  exact  minute  lo 

femind  you  of  a  5KED  cr  simply  lo  waka  yenj  up  in  the 
morning  ainonuucally  e^ery  ?*  rKwrj  (no  need  lo 
remember  every  <iiD.nl  lo  set  the  alum] 


Faw  Hfft  .13  lacfe  *#H  provide  precise  lime  lo 
The  mmuif  Seconds  appear  at  ihe  toucti  at  me  ID/doze 
batJM 

Fraiitae  He  tthta*  and  fast  set  buttons  reset  and 
now  the  seconds  lo  reio  lor  precise  setting  lo  wwv 
uMri  ihe  last  set  button  is  ideated 

The  leparttt  an  et  PM  LED  mutators  blink  at  a  1 
Hi  i jit  1 1  Hit  power  goes  all  momentarily  Fch  longer 
power  outs  it  lesete  lo  12  00  AM  and  trie  AW  LtD 
HMfeS 

Setting  tht  rune  and  alarm  is  simple  anfl  fast  with 
Hir  fast  and  ^o*  sbi  Sultans  Even  the  xyl  will  Una 

it  lull 

110  VAC.  60  Hi.  3  T/B  x  3-3M  x  3 3/fi  inches  One 
year  wafteftty 
Price:  Si 9.95 


Model  HK-3S16.95 

•  Delude  straight  key 

■  Heavy  base,  no  need  to  attach  to  desk. 

•  Velvet  smooth  action 


Model  HK-4  $44.95 

•  Combination  on  HKl  & 
HK  3  on  same  base. 


400%  MORE  RF  POWER 
PLUGS  BETWEEN  YOUR  MICROPHONE  AND  TRANSMITTER 


$ 


49 


95 


ISPS20BX.  30  db  dynamic  rang*  IC  log  amp  end  3 

active  PI  Iters  give  clean  audio  flf  protected  9  V 
battery  3  conductor  '  ■'  phone  i«ck>  lor  input 
and  output    3-3/lfl  »  3*T'e  ■  a  inches 


LSP-&2DBX  II.  Same  as  I.SP-52QBX  Ciul  m  a 
beautify  2-1 '6  ■  3-&/fi  a  5-9' T 6  Inch  Ten-Tec 
endnsure    wilh    uncommitted    4    pin    Mic    jatk, 

owtdyl  cable,  rotary  function  switch. 


SUPER  LOGARITHMIC 
SPEECH  PROCESSOR 
Up  to  400%  More  RF  Power  is  yours  with  this  plug-in 
unit.  Simply  plug  the  MFJ  Super  Logarithmic  Speech 
Processor  between  your  microphone  and  transmitter  and 
your  voice  is  suddenly  transformed  from  a  whisper  to  a 
Dynamic  Output. 

Your  signal  is  full  of  punch  with  power  to  slice  through 
QRM  and  you  go  from  barely  readable  to  "solid  copy  OM." 


$ 


29 


95 


$ 


54 


95 


NEW 


CWF-2BX  Super  Cw  Filter 

fiy  i*r  tn*  laartw    Oi*r  5Q00  in  u»    Ruo'  %hmrp 
UTttf     ao   Hz   band^idih.    aitrvmH)    itawe 
No    nnginq     P\uq*    CMlwrwri    nctirti    and 
or    ccnfci    twrweo    audio    ilage    lor 
9CWM>ori. 

*  Se«eaa&c  Sw  m.  itO.  itO  Mi  •MOB  do*n 
one  octave  Ifom  center  heg  o<  ?50  Kr  tor  W  Hi 
BW    •  FteducH    rmm    15    OB     •  9    V    baltary 

•  Mrt6  ■  3-1/4  *  a  m 


CM 05-004 3  Electronic  Keyer 

Sim    at   lha    arl    design    us  si    CUHTIS-8043 

K#y«r-or»-»-cfUp 

«   BuUInn  Key     «  Dol  memory     •  tamtnc  oper*- 

iiGm    *nn   eri^niat    t^ue«2«    kay    *  B    to   50 

VVPV    *  Srtattona   and    speaiicr    *  Speed.    «of- 

ume  loner  amghl  control*    •  Ultra  mtiabte  solid 

*W*    *rtn%     *  300    votts    rna#      •  4    position 

»*itCh    for    TUNE     OFf      Or4      SDETOHE    OFF 

*  Um  a  ovni*gni  caii»    •  2-3  ie  &  3-1  '4  a.  a 

<ncnea 


MFJ-16010   Anienns  Tuntr 

Now  you  can  operate  «H  bend  —  tM  thru  10 
Weltn  —  with  a  »tngi«  rpndom  wire  end  run  your 
njtl  tnmtdfw  power  output  —  up  lo  300  w«lte 
RF  power  OUTPUT 

•  Smiir  enougn  to  carry  in  your  ruo  pocnet. 
Z-3.r'o  i  3-1  a  i  *  inc^e«  •  Maieaei  tow  ma 
tugn  trnpodancaa  toy  iniertt4Aging  input  end 
output  *  SQ-33B-  coejitf  connoctor*  *  Unip^ue 
*iOe  range,  nign  oerfo^tumce.  1 2  po*»tio*i  teppvd 
inductor    Uvea  two  mtached  torpid  Co*vi, 


$1795 


17 


NEW 


CPO-555  Code  OsctHator 

For  lUc  Nwcomer  to  leem  ihe  Hor>e  rude 

For  the  Old  Timer  lo  pulisJi  his  flat 

Fuf  Ihe  Cods  InilfuCtW  to  leech  hi*  dus#v 

•  San)  ensp  ci-ear  cope  won  plenty  ot  voturn*  tor 
Ctu&room  use  •  Sett  contained'  soBaiuw,  vol* 
um*  tone  controte,  a*um«fiw*n  cabmet  *  9  V 
Dattery  *  Top  quality  U\S  cortstroCtNOn 
5S&  IC  timer    •  2-3? to  *  it  4  i  *  ir 


SOQ  95 


29 


95 


SBF-2BX  SS6  Filter 


Drvnurtkdiif  iMBpieeee  readability 
*  Opt"nrj*£  your  aud<c  to  reduce  aideband 
Iptatiar,  romowi  kiw  and  t  r  :  rcned  QPW  *■*!»» 
static  CTBftnes  bacigiouno  noiec  60  and  120  Hi 
hum  m  rV0u«4  iatMlue  dunng  ooAleer  !>X  and 
ragcnawing  •  Plug*  beiween  phnnee  end  r«- 
oehv  or  ootwwcl  between  audio  nag*  <or  tpecaer 
Operation  *  Selectable  bandwidtfi  IC  active 
audio  rirfer  •  Uaas  9  -oM  battery  •  2-3  t6  i 
j-1  /«  ■  a  .ncries 


MFJ-200BX   Frequency  Standard 

Prpndes  ftfong,  preoie  merken  avaiy  100,  Stt.  or 
35  KH*  VMM  into  VHF  region 

■  Eicusire  crrcuitry  suppresses  a*^  ^n* anted 
manufn  *  uurvers  are  gated  'or  posrjtve  identu 
f  .Cart -on  CMOS  IC  s  with  iranSiitor  Output  •  No 
d.te-ct  connection  necessary  *  Uses  9  volt 
banery  •  Ad|ustabi«  t^rnmer  tor  eero  basting  to 
wwv  *  Switch  tenets  too.  so.  25  khz  or  off 
*  2-3H6  1  3  1   *  ■  *  inches 


MFJ  I030ax  Dectlver  Preselector 


$ 


29 


95 


Claartf  copy  wee*  unfeedao**  iigneit  m 
iignaJ  3  to  5  "S"  un*i* 

•  teore  man  2D  d6  tow  none  gain  «  Seoaraie 
inpu!  ana  ouiput  luntng  contrott  give  nuunmym 
gam  and  RF  sekeciiwitv  to  **gnrf»can|ii  reject 
cvtH^-band  trgna^i  end  reduce  »mag*  ranponim 

•  Ouai  gate  MOS  FET  lor  low  notae.  ttrpng  t<gnat 
nanoitng  acMiirie*  *  Completely  itabte  #  Op- 
nmued    for    10   thiu    V)    MKr    «  1   V    oaitery 

•  2  1  e  *  3V4  *  »-»-ie  tnent* 


MFJ-40T  ORP  Transmitter 

Wort  the  world  with  5  wans  on  40  Meter  CW 

•  No  tuning  •  Marches  50  ohm  load  •  Oear 
output  with  low  harmo-rnc  content  •  Power 
ampiaiie*    tran^stor    protected    against    bumoui 

•  SwJtch  satecta  3  crystafs  or  VFO  mput  *  12 
VDC     ■  2-3 '7©  ■  3-1   *  ■  *  «nOTea 

Mf  J-40V   Corhpanaan  VFO  $27.95 

MFj -^2DC    iC  RaguiaMO  Power  Supply, 

1  amp.  12  VDC  S??  % 
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TUFTS  SELECTED  TITLES  OF 
POPULAR  SAMS  PUBLICATIONS 


ISS^I 


RADIO  HANDBOOK  (20th  Edition) 

by  wmam  t  Off  W6SAt  A  completely  updated  20th  edition  ot  the  famous  tommunrca- 
iioos  handbook  that  is  the  electronics  industry  standard  for  engineers  technicians  and 
advanced  amateurs  Explains  rn  authoritative  detail  how  io  design  and  build  ad  types  of 
radiocommumcations  equipment  Contains  greatly  enlarged  section  on  semiconductor 
and  IC  circuit  design.  Includes  ssb  design  and  equipment ;  rtty  circuits ;  iinear  amplifiers, 
both  solid-state  and  tube  types  vhl  and  uhf  transmitters  and  converters,  as  well  as 
special -purpose  and  logic  circuitry  pius  completely  revised  chapter  on  elect  ronics 
mathematics  1O&0  pages,  &*t  *  9^.  hardbound 
No    24032  *19.5Q 

HAM  AND  CB  ANTENNA  DIMENSION  CHARTS 

Dy  Edward  M  Nofl  W3FOJ  Tabulates  dimension  information  in  feet  and  inches  for  alt 
the  popular  antenna  configurations  Gives  data  tor  dipole  antennas.  quarter- wave 
verticals  two-element  beams  quads  triangles  inverted  dipoles  and  inverted  vees 
Includes  information  tor  cuttmg  transmission  lines  to  a  preferred  wavelength,  dimen- 
sioning phasing  lines,  cutting  a  matching  stub,  and  spacing  antenna  elements  64 
pages;  6x9:  softbound 
NO. 2*023  12.75 

COMMERCIAL  RADIOTELEPHONE  LICENSE  QUESTION  & 
ANSWER  STUDY  GUIDE  (3rd  Edition) 

by  Edward  M  Noli  Prepar es  the  reader  to  take  ihe  examinations  for  the  various  grades 
ol  radiotelephone  licenses.  Emphasizes  those  subjects  that  are  mosi  Important  or  most 
likely  lo  be  mi  sunder  stood  The  questions  are  representative  of  those  used  in  the  FCC 
examinations  304  pages,  6*9,  softbound 
No.  21033  S3  SO 

RADIO  TRANSMITTER  PRINCIPLES  AND  PROJECTS 

by  Edward  M  rVow  W3FQJ  Devoted  entirely  to  Ihe  subject  of  radio  transmitters,  ttiis 
book  t&  a  helpful  gathering  of  modem  transmitter  principles,  ideas,  circuits,  techniques 
and  learn-  by  doing  projects    Covers  Bipolar  CW  and  AM  Transmitter  Circuits 
Transistor  Tube  Circuits  Basic  Principles  of  559-DSB  Generation  Integrated  Circuit 
Fundamentals  VHF  VHf  Circuits  and  Principles  Frequency  Modulation  and  more 
320  pages;  5^i  *  S1*?;  softbound 
No.  24031  W  95 

73  DIPOLE  AND  LONG-WIRE  ANTENNAS 

by  Edward  M  NqU,  W3FQJ  Covers  practically  every  type  of  wire  antenna  used  by 

amateurs   Grves  drmenstons   configurations   and  construction  data  for  73  different 

antennas,  plus  appendices  covering  construction  of  noise  bridges   line  luners,  and 

data  on  measuring  resonant  frequency,  velocity  factor,  and  swr.  1 60  pages.  5^  m  BVt; 

softbound 

No   24006  S5.50 

73  VERTICAL,  BEAM,  AND  TRIANGLE  ANTENNAS 

by  Edward  M.  Nott.  W3FQJ  The  second  book  in  a  series  of  practical  antenna  construe- 
lion  and  design  methods  Contains  data  on  practically  all  types  used  by  amateurs.  Not  a 
rehash  ol  previously  published  data,  but  a  compilation  of  the  author's  own  experiments 
with  various  antenna  configurations  The  73  different  antennas  have  all  been  buflt  and 
air- tested  by  the  author  160  pages;  5Mr  x  BVi\  soflbound 
No.  24021  $^-&0 

FIRST-CLASS  RADIOTELEPHONE  LICENSE  HANDBOOK 

(4th  Edition) 

toy  Edward  M  Natl.  An  exceiieni  study  guide  for  ihe  tirst-class  radiotelephone  license 
elimination  Contains  all  the  material  needed  lo  pass  Element  IV  of  the  FCC  examina- 
tion including  all  the  questions  and  answers  found  in  the  latest  FCC  Study  Guide.  Has 
three  simulated  examinations  presented  in  the  multiple-choice  form  of  the  FCC  tests, 
as  well  as  answers  and  evaluations  to  help  the  reader  find  his  weak  areas  416  pages , 
5H  x  8Vi.  softbound. 
No.  21144  *7.9S 


SECOND-CLASS  RADIOTELEPHONE  LICENSE  HANDBOOK 
(5th  Edition) 

by  Edward  M  AroW  Provides  all  the  study  materia?  needed  to  pass  the  FCC  second- 
class  radiotelephone  license  examination  (Elements  I  II.  and  Ml)  All  material  is  based 
on  the  FCC  Study  Guide  and  Reference  Material  for  Commercial  Operator  E Marian  a- 
Won  Two  tests  are  included  lo  simulate  the  actual  examination  446  pages;  5ft  x  8*fc: 
softbound. 
No.  21111  17  95 

THIRD-CLASS  RADIOTELEPHONE  LICENSE  HANDBOOK  {4th 
Edition) 

by  Edward  M  Noll  Serves  as  a  practical  study  guide  for  the  aspiring  radio  operator  as 
well  as  a  ready  reference  for  those  working  in  the  field.  Designed  as  a  study  aid  for 
obtaining  licenses  up  to  and  including  ihe  Radiotelephone  Third-Class  Operator  Permit 
with  Broadcast  Endorsement,  this  newest  edition  contains  questions  and  answers 
similar  to  those  given  on  the  actual  examination.  2G8  pages:  5  to  x  B1^;  softbound. 

NO.  21353  SS.95 

CMOS  COOKBOOK 

by  Don  Lancaster  Tells  all  you  need  to  know  to  understand  and  profitably  use  this 
inexpensive  and  genuinely  fun  to  work  with  digital  logic  family.  First  an  explanation  of 
what  CMOS  is,  how  it  works  and  how  to  power  it,  plus  usage  rules,  slate  testing, 
brpadboarding.  interface,  and  other  basics  is  given  Then  a  mimcaialog  of  over  100 
devices  including  pinouts  and  use  descriptions  is  given  Subjects  covered  include  gale 
fundamentals  tn  stale  logic  redundant  logic  design  techniques  multivibrators,  non- 
volatile memory  techniques,  clocked  JK  and  D  flip-flops  counter  and  register  tech- 
niques op  amps,  analog  switches,  phase  locked  loops  and  much  more  a  must  for  the 
student,  hobbyist,  teachers  technician,  or  engineer  who  wants  to  lea™  about  CMOS 
Filled  with  practical  applications  416  pages:  BVt  x  8*i,  soflbound, 
No.  21398  $9.95 

IC  OP-AMP  COOKBOOK 

by  Walter  G  Jung  The  firs!  book  of  its  kind  to  be  published.  Covers  not  only  the  basic 
theory  of  Ihe  IC  op  amp  m  great  detail,  but  also  includes  over  25€  practical  circuit 
Applications,  liberally  illustrated  Organized  »nto  three  basic  parts  introduction  to  the  IC 
op  amp  and  general  considerations  practical  circuit  applications,  and  appendixes  of 
manufacturers  reference  material  592  pages:  5%  x  8li:  softbound 
No.  20969  $12*95 

IC  TIMER  COOKBOOK 

by  Waiter  Jung.  Provides  an  excellent  introduction  to  the  field  of  I C  timers  by  presenting 
a  collection  of  various  circuit  recipes"  useful  in  applying  the  devices  Arranged  in  three 
parts,  the  first  part  gives  basic  and  generalized  Informatkin.  Part  II,  the  applications 
section,  is  the  meal"  of  Ihe  book  and  includes  over  100  different  circuits  tor  a  wide 
range  of  uses  Part  III  contains  reproductions  of  manufacturers  data  sheets,  second 
source  manulaciurers.  and  more  This  book  is  a  valuable  reference  lor  the  hobbyist,  the 
technical  or  engineering  student,  or  professional ,  2&8  pages;  5Vit  x  BV&,  softbound 
NO.  21416  *995 


TTL  COOKBOOK 

by  Donald  Lancaster.  A  complete  and  detailed  guide  to  transistor-transistor  logic 
(TTL).  Explains  what  TTL  is  how  it  works  and  how  to  use  II  Discusses  practical 
applications,  such  as  a  digital  counter  and  display  system,  events  counter,  electronic 
stopwatch,  digital  voltmeter  and  a  digital  tachometer.  336  pages:  51?  ■  8'*.  softbound. 
No,  21035  tft.95 


HOWTO  BUY  &  USE  MINICOMPUTERS  &  MICROCOMPUTERS 

by  Wittiam  Barden  Jt  Discusses  these  smaller  computers  and  shows  how  they  can  be 
used  in  a  variety  ot  practical  and  recreational  tasks  in  (he  home  or  business  Explains 
the  basics  of  minicomputers  and  microcomputers,  their  hardware  and  software 
peripheral  devices  available,  and  the  various  programming  languages  and  techniques 
Includes  selection,  buying,  and  programming  your  own  sysiem  and  gives  detailed 
descriptions  of  currently  available  systems  240  pages:  fl'?  *  11;  softbound 
No*  21351  S9-95 

MICROCOMPUTER  PRIMER 

by  Mile  net?  Watte  and  Mtcbaet  Pardee.  Introduces  the  beginner  to  Ihe  basic  principles 
of  the  microcomputers  Discusses  the  five  main  parts  of  a  Computer— Central  process- 
ing  unit,  memory,  input  output  interfaces,  and  programs  The  important  characteristics 
ot  several  well-known  microprocessors  are  given  and  a  chapter  Is  included  on  pro- 
gramming your  own  microcomputer  224  pages;  5Vz  x  8Vr.  softbound 
No.  21404  S7.95 


THE  8080A  BUGBOOK:  MICROCOMPUTER  INTERFACING 
AND  PROGRAMMING 

by  Perer  H.  flony,  David  G  Larsen*  and  Jonathan  A.  Titus  The  principles,  concepts, 
and  applications  of  an  8- bit  microcomputer  based  on  the  8080  microprocessor  IC  chip. 
The  emphasis  is  on  Ihe  computer  as  a  conl/oller.  Covers  the  four  fundamental  tasks  of 
computer  interlacing  ( 1 )  generation  ol  strobe  and  device  select  pulses;  {$)  latching  of 
accumulator  output.  1 3)  acquisition  of  input  data  by  the  accumulator,  <*|  generation  of 
interrupt  signals  to  Ihe  computer  Intended  to  help  develop  the  skills  needed  to  use  an 
8080-0 as ed  breadboard  microcomputer  system  5V?  *  8Vj;  softbound 
NO-  21447  19.95 
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DELUXE  RECEIVER  PREAMPLIFIERS 

deal  for  Receivers  —  Converters 
High  Gain  —  Low  Noise 

EATURES: 

*  Small  size 

►  Increases  sensitivity  of  most  receivers 

►  Gold-plated  copper  shielding 

►  Single  or  double  stage  models 

*  Diode  protected,  dual-gated  FETs 

EPECIFICATIONS: 

>ower:  6  VDC  to  18  VDC  (12  VDC  recommended) 
iize:     a.  Single  stage:  1"  x  1%J"  x  Vz' 


b.  Doublfi  stage:  2"  x  IK"  x  W 
flOSFET:  FT  0601 ,  500  MHz,  dual-gate 
diode  protected  MOSFET 


When  ordering  bo  sure  to  specify: 
1.  frequency  of  operation 

2-   single  or  double  band  stage 
3     Ww  or  assembled  version 


FREQ. 
(MHz) 

USE 

DELUXE  PREAMPLIFIER 
STAGES    GAIN  dS    NF  dB       KIT      WTRED 

I,  21  or  28 

HIGH 
FREQ. 

SINGLE 
DOUBLE 

25 
48 

2 
2 

$11.50 
$21.50 

$15,50 
$28.50 

28  to  30 

OSCAR 
SPECIAL 

SINGLE 
DOUBLE 

25 
48 

2 
2 

$13.50 
$25.50 

$17.50 
$32.50 

50  to  54 

6  METER 

SINGLE 
DOUBLE 

25 
48 

2 
2 

$11+50 
$21,50 

$15.50 
$28.50 

08  to  144 

VHF 
AIRCRAFT 

SINGLE 
DOUBLE 

20 
40 

2F5 
2,5 

$1  0.50 
$19.50 

$14.50 
$26.50 

35  to  139 

SATELLITE 

SINGLE 
DOUBLE 

20 
40 

2.5 
2.5 

$10.50 
$19.50 

$14.50 
$26.50 

44  to  148 

2  METER 

SINGLE 
DOUBLE 

20 
40 

2.5 

2.5 

$10,50 
$19.50 

$14.50 
$26.50 

46  to  174 

HIGH  BAND 

SINGLE 
DOUBLE 

20 
40 

2.5 
2.5 

$10.50 
$19.50 

$14.50 
$26.50 

20  to  225 

1%    METER 

SINGLE 
DOUBLE 

18 
35 

2-5 
2.5 

$10-50 
$1950 

$14.50 
$26.50 

25  to  300 

UHF 
AIRCRAFT 

SINGLE 
DOUBLE 

15 
30 

2.5 
2.5 

$1050 
$19,50 

$14.50 
$26.50 

1  thru  30 

HF  BROADBAND 

19-36    , 

3 

$1995 

I C -24-5  Transceiver 
The  VFO  Revolution  goes  mobile  with  the  unique,  I  COM  developed 
LSI  synthesizer  with  4  digit  LED  readout.  The  IC-245  offers  the 
most  for  mobile  on  the  market.  The  easy  to  use  tuning  knob  moves 
accurately  over  50  detent  steps  and  assures  excellent  control  as 
easily  as  steering  the  vehicle.  With  its  optional  adapter,  the  IC-245 
puts  you  into  all  mode  operation  on  12V  DC  power  with  a  compact 
dash -mounted  transceiver,  in  FM,  the  synthesizer  command  fre- 
quency is  displayed  in  5  kHz  steps  from  146  to  148  MHz,  and  with 
the  side  band  adapter  the  step  rate  drops  to  100  Hz  from  144  to 
146  MHz.  For  maximum  repeater  flexibility,  the  transmit  and 
receive  frequencies  are  independently  programmable  on  any  separa- 
tion. The  IC-245  even  comes  equipped  with  a  multiple  pin  MoJex 
sonnector  for  remote  control.  The  IC-245  is  a  product  Of  the 
revolution  in  VFO  design,  from  its  new  style  front  panel,  to  its 
excellent  mechanical  rigidity  and  Large  Sca*e  Integrated  Circuitry, 
Vour  IC-245  will  give  you  the  most  for  mobile.    $499.00 


THE    NEW   ICOM  4  MEG,  MULTf-MODE,2  METER   RADIO  -  tC 

211 

ICOM  introduces  the  first  of  a  great  new  wave  of  amateur  radios, 
with  new  styling,  new  versatility,  new  integration  of  functions. 
You've  never  before  laid  eyes  on  a  radio  like  the  IC-211,  but  you'll 
recognize  what  you've  got  when  you  first  turn  the  single-knofo 
frequency  controf  on  this  compact  new  model.  The  IC-211  is  fuily 
synthesized  in  100  Hz  or  5  kHz  steps,  with  dual  tracking,  optically 
coupled  VFOs  displayed  by  seven-segment  LED  readouts,  providing 
any  aplit.  The  IC-211  rolls  through  4  megahertz  as  easily  as  a 
breaker  through  the  surf,  With  its  unique  ICOM  developed  LSI 
synthesizer,  the  1C-21  1  is  now  the  best  "do  everything"  radio  for  2 
meters,  with  FM,  US8,  LSB  and  CW  operation,     $749.00 


Hold  it! 


Take  hold  of  SSB  with  these 
two  low  cost  twins  ICOMS  new  portable  IC-202  and  IC-502  put  it  within 
your  reach  wherever  you  are.  You  can  take  il  with  you  to  tho  hill  top,  the 
highways  or  Lhe  beach.  Three  portable  watts  PEP  on  two  meters  or  six! 

Hello,  DX!  The  ICOM  quality  and  excellent  receiver  characteristics  of  this 
pair  make  bulky  converters  Bind  low  band  rigs  unnecessary  for  getting 
started  in  SSB-VHK.  Von  just  add  your  linear  amp,  if  you  wish,  connect  to 
Lhe  antenna,  and  DXE  With  the  202  you  may  talk  through  OSCAR  VI  and 
VI1J  Evan  trnnscflive  with  an  "up"  receiving  converted  The  IC-502*  simi- 
larly, makes,  use  of  sis  meters  in  ways  that  yon  wrnj  Id  have  always  liked  but 
could  n^ver  have  before.  In  fact,  there  are  no  many  things  to  try,  it's  like 
opening  a  new  band. 

Take  hold  of  Single  Side  Band.  Take  hold  of"  so  me  excitement.  Take  two, 


IC-2M 

2  Wlelar  SSB  -  3  W»Ks  PEP'  T<vg  IF  Noise  Baxter 
Swili^sd  C%l  iigNft  ■  Internal  Battalias  ■  20DKH? 
UXQ  Tuning  ■  144  D.  144.2  -  2  More!  ■  FtlT! 

PfiW  $253.68 


tC-Hff 

6  Mete*  S56  -  2.  W»ns  PPP  -  Tt«*  'F  Nuise  Hanker 
Swlctad  Oifrl  Lighii  '  Infernal  Barters  ■  aoOKHi 
vfo  *  nm 

ftfeff.-  $243.00 


Now  ICOM  Introduces  1 5  Channels  of  FM  to  Go! 

The  New  IC-215:  the  FM  Grabber 

This  is  ICOM' s  firs!  FM  portable,  and  it  puts  good  times  on  the  go. 
Change  vf  hidei,  walk  through  the  park,  climb  a  hill,  and  [COM  quality 
FM  communications  go  right  uhuig  with  you.  Long]  lasting  internal 
batteries  make  portable  FM  really  portable,  while  accessible  features 
make  conversion  to  external  power  and  antenna  fast  and  easy. 

Grab  for  flexibility  with  the  new  IC-215  FM  portable, 


•  Front  mounted  controls  and  tap 
mounted  antenna 

•  Narrow  firm  (15K  Hi—  compatible 
spacing) 

15  channel  (12  on  dial  ,'  3  priority} 

Fully  collapsible  antenna 

*  Compatible  mount  feature  for  flexible 
antenna 

■  Dual  power  (3  warts  high  {  400  mm  low. 
nominal) 

*  External  power  and  antenna 
easily  accessible 

»   Lighted  dial 
and  meter 


-_«Uft$ 


masse 

PC*** 


0"0> 


WMmn: 


^  •%  *-  * 


Ynwr  twK  It-ilS  ^imnj  >ii|i|dl(it  n-lrti-  i  popular  chimin  It  hnntUwM  ■wt,  >H«fc|  Pr,i«*fil«  cut, 
PrfCB'    $229. 00  dwibJdii  rirapi  -cimr*!:!^  iox  *Kitriul  pnn  Hnd  vp*a\icr.  1  Iwisj-lif*  C  bntl-mr r 


Tufts  Radio  Electronics  •  209  Mystic  Avenue  •  Medford  MA  02155  •  (617)  395-8280 


73  Magazine  Staff 


Clean  Up  Your  Act 


--  with  accurate 
SSB  monitoring 


One  of  the  common 
_  things  in  most  ham 
shacks  in  the  old  AM  days 
was  an  off-thc-air  modulation 
monitor.  Not  much  was  re- 
quired to  construct  such  a 
diode  receiver  monitor,  and  it 
allowed  one  to  obtain  a  final 
check  on  the  sound  of  the 
transmitter's  modulation. 
Such  monitors  cannot  be  so 
easily  constructed  for  SSB 
monitoring  because  of  the 
need  to  reinsert  a  carrier 
signal  at  the  transmitter  fre- 
quency to  provide  demodula- 
tion with  a  product  detector. 
However,    there    are    several 


points  in  the  SSB  transmitter 
modulation  chain  where  one 
can  monitor  the  signal  to 
check  for  modulation  quality 
using  relatively  simple  cir- 
cuitry. Ideas  for  such  moni- 
toring are  described  in  this 
article,  as  well  as  circuits  for 
off-t  he-air  SSB  modulation 
monitoring. 

As  shown  in  Fig.  1,  there 
are  two  points  within  an  SSB 
transmitter  where  the  audio 
can  be  monitored  and  provide 
some  useful  information.  The 
first  point  is  after  the  micro- 
phone amplifier,  just  before 
the    audio    is    fed    into    the 
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Fig.    1.    Typical  SSB  transmitter  block  diagram  showing  two 
possibilities  for  audio  monitoring. 


balanced  modulator.  Any  sort 
of  simple  audio  isolation 
stage,  such  as  that  shown  in 
Fig.  2(a),  can  be  used  to 
couple  into  the  output  of  the 
microphone  amplifier 
stage(s).  Headphones  can  be 
used  for  monitoring,  or  a 
simple  module-type  audio 
amplifier  can  be  used  after 
the  isolation  stage  for  further 
amplification. 

Monitoring  at  this  point  is 
useful  to  check  the  settings 
on  external  audio  processing 
equipment  that  may  be  used 
with  a  transmitter.  It  is  not 
true  modulation  monitoring, 
of  course,  since  the  modula- 
tion process  has  not  yet  taken 
place.  Much  more  useful 
information  about  modula- 
tion quality  can  be  obtained, 
however,  if  one  can  access  the 
second  point  shown  in  Fig.  1P 

This  is  the  point  in  the 
SSB  generation  chain  after 
the  sideband  filter  and  just 
before  the  stage  which  trans- 
lates the  SSB  generation  fre- 
quency to  a  frequency  within 
an  amateur  band.  Monitoring 
at  this  point  will  give  an 
indication  of  what  the  signal 
sounds  like  after  audio  pro- 
cessing  and   SSB   generation 


has  occurred,  A  bit  more 
work  is  required,  however,  in 
that  one  must  obtain  a  sam- 
ple of  the  SSB  signal  and  a 
sample  of  the  carrier  oscilla- 
tor signal  used  for  SSB 
generation  and  then  go 
through  a  product  detector 
for  demodulation. 

The  circuit  is  not  compli- 
cated, and  a  typical  arrange- 
ment is  shown  in  Fig,  2(b). 
An  FET  isolation  stage  is 
used  to  couple  into  the  SSB 
sijfial  chain  and  to  the  SSB 
carrier  oscillator.  The  outputs 
of  the  stages  go  into  a  dual- 
diode  product  detector,  and 
the  resultant  audio  signal  can 
be  further  amplified  by  any 
conventional  means.  The 
inputs  to  the  isolation  ampli- 
fier should  be  kept  short  and 
made  with  shielded  wire.  If 
the  layout  of  components  in 
a  transmitter  is  too  spread 
out  to  allow  this,  one  could 
use  separately  installed  FET 
source  follower  stages  to 
sample  the  SSB  signal  and 
oscillator  signal  at  the  appro- 
priate points  in  the  trans- 
mitter. Then  run  shielded 
wire  to  the  product  detector/ 
audio  amplifier,  which  may 
be  located  internally  or  exter- 
nally to  the  transmitter.  The 
point  to  watch  is  that  the 
monitoring  circuitry  does  not 
allow  the  carrier  oscillator 
signal  to  be  coupled  around 
the  sideband  filter  and  de- 
grade the  carrier  suppression 
of  the  transmitted  signal. 

The  ultimate  way  to  moni- 
tor an  SSB  signal  is,  of 
course,  off  the  air.  There  are 
several  ways  one  can  go  about 
this,  depending  upon  how 
much  one  feels  it  is  worth 
and  whether  one  just  wants  a 
spot  monitoring  capability  or 
a  continuous  monitoring 
capability- 
One  obvious  way  to 
accomplish  it,  for  those  who 
use  transceivers,  is  to  buy  a 
separate  receiver.  At  first  this 
may  appear  a  fatuous  state- 
ment, but  there  are  available 
moderately  priced  portable 
radios  which  cover  the  short- 
wave bands.  Adding  a  dual- 
diode  product  detector  and  a 
small  bfo  to  them  is  relatively 
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simple.  A  bigger  prob- 
lem, however,  is  their 
unshielded  construction.  In 
the  presence  of  a  transmitter, 

or  if  rf  from  the  antenna  is 
getting  into  the  shack,  they 

can  be  easily  overloaded  and 
provide  a  completely  false 
indication  of  modulation 
quality.  Some  individual 
experimentation  is  necessary 
to  get  such  a  monitoring 
receiver  to  work.  But,  with 
shielding  and/or  experiment- 
ing with  location,  they  can 
work  nicely. 

A  single-frequency,  off- 
the-air  monitor  can  be  con- 
structed by  combining  a 
crystal  oscillator  with  a  prod- 
uct detector.  Such  a  monitor 
is  only  good  for  audio  checks 
at  one  point  within  a  band. 
But,  if  the  tuning  and  loading 
of  a  transmitter  remain  the 
same  over  the  rest  of  the 
band  one  uses,  there  should 
be  no  reason  for  the  audio 
quality  to  change.  One  such 
circuit,  called  the  "Sideband 
Sniffer"  by  G30GR,  was 
described  in  the  December, 
1972,  issue  of  73.  Fig.  3  is  a 
slightly  modified  version  of 
the  circuit  Fundamental 
mode  crystals  are  used,  and  it 
can  be  used  on  any  band  for 
which  a  proper  crystal  can  be 
obtained.  The  LC  circuit  in 
the  2N706  collector  circuit 
needs  to  be  resonated  in  the 
band  being  used.  The  oscilla- 
tor signal  from  the  oscillator 
is  spotted  using  a  transceiver 
in  the  receive  mode,  and  then 
the  transceiver  can  be  moni- 
tored on  transmit.  The  200 
pF  BOtype  variable  allows  a 
slight     "rubbering"    of    the 


crystal  to  facilitate  monitor- 
ing. The  unit  should  be  con- 
structed in  a  shielded  en- 
closure and  fust  enough 
antenna  used  to  get  a  clean 
audio  output. 

Although  it  was  not  tried, 
it  should  be  possible  to 
develop  a  multiband  monitor 
along  the  "Sniffer"  line  with- 
out having  to  band  switch  a 
tuned  circuit  An  untuned 
Pierce  crystal  oscillator,  fol- 
lowed by  several  stages  of 
untuned  amplification, 
should  be  sufficient  to  devel- 
op enough  injection  voltage 
for  the  product  detector. 

Going  back  ag^in  to  Fig.  1, 
there  are  some  transmitters, 
such  as  the  9  MHz  SSB  gener- 
ation-type, which  allow 
another  method  of  simple, 
continuous  off -the-air  mod- 
ulation monitoring,  A  few 
oscillator  voltages  have  to  be 
"borrowed"  from  the  trans- 
mitter, and  an  external  mixer 
circuit  is  necessary.  Rf  pickup 
is  made  of  the  transmitted 
signal,  and  this  signal  is 
combined  with  the  vfo  signal 
taken  from  the  transmitter  to 
produce  a  9  MHz  i-f  signal. 
The  9  MHz  i-f  signal  and  a 
signal  from  the  transmitter's 
carrier  oscillator  are  fed  into 
a  product  detector  in  the 
manner  shown  in  Fig.  2(b). 

It  may  seem  that  some  of 
the  foregoing  has  emphasized 
too  strongly  the  limitations 
or  difficulties  of  getting  a 
monitoring  scheme  to  work. 
This  was  meant  as  a  help, 
rather  than  a  discouragement. 
It  is  probably  difficult  for 
newcomers  to  realize  the 
benefits    of    being    able    to 
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Fig.  Z  Simple  audio  monitoring  isolation  stage  (a).  Part  (b) 
shows  isolation  stages  and  product  detector  for  monitoring 
after  sideband  filter  transmitter. 
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Fig,    3,    Slightly    modified  version  of  G30GR'$    "Sideband 
Sniff  en  " 


monitor  your  own  modula- 
tion. However,  once  you  do 
have  a  suitable  scheme  work- 


ing, you  will  quickly  add  it  to 
your  list  of  things  that  your 
station  cannot  do  without.  ■ 


Looking  Wes\ 


from  page  20 

Linking  Service/West  fink  Radio  Net- 
work, and  is  a  direct  outgrowth  of  the 
understanding  by  a  group  of  area 
amateurs  that  hams  wanted  to  know 
what  was  going  on  and  the  best  place 
to  get  this  information  to  them  was 
by  radio,  Out  of  this  need  and  under- 
standing has  come  theWestUnk  News- 
tape  Service,  free  to  all  repeaters  that 
furnish  C-60  tape  cassettes  in  SASE 
mailers. 

)t  all  happened  at  once,  The  report 
and  order  on  repeater/remote  deregu- 


lation, the  unfortunate  sudden  illness 
of  ARRL  Southwestern  Division 
Director  John  Griggs,  the  Personal 
Communications  Foundation  seminar, 
and  a  my  Had  of  other  things  that  the 
magazines  with  thetr  two-month  lead 
time  are  now  just  getting  into.  HR 
Report  has  done  an  admirable  job  in 
trying  to  keep  up  with  all  this,  but 
two  facts  stand  out.  Space  devoted  to 
any  given  item  in  HR  Report  is 
limited  by  virtue  of  the  publication's 
format,  and  not  every  amateur  gets 
HR  R&port  How  do  you  bring  the 
feelings  of  the  non-repeater  operator 


to  the  attention  of  all  amateurs?  In 
the  case  of  deregulation  of  repeaters, 
it  would  be  almost  a  moot  point  by 
the  time  you  read  it  here  or  in  QST. 
But  West] ink  went  to  the  average  "Joe 
Ham"  non-repeater  person  through  its 
correspondent  in  Houston,  Texas,  and 
brought  the  feelings  and  ideas  of  thy 
SSB  operator  on  two  meters  to  the 
forefront.  When  Charles  Higgm- 
botham  of  the  FCC,  Harry  D  anna  Is  of 
the  ARRL,  and  Lou  McCoy  of  the 
ARRL's  VRAC  were  at  the  recent 
Santa  Maria  ARRL  Southwestern  Di 
vision  Convention,  so  were  two  West- 
link  reporters  (armed  with  cassette 
tape  recorders)  to  garner  their  views 
on  the  prime  topic  of  the  day, 

The  newstapes  follow  this  format. 
First  a  QST  cat  tup,  followed  by  a  tead 


story,  and  so  on.  About  every  four 
minutes,  there  is  a  pause  preceded  by 
the  cue  line,  "This  is  Westlink." 
During  this  five-second  pause,  a  sys- 
tem has  the  opportunity  to  identify  in 
order  to  meet  FCC  requirements  (as 
of  November  4,  under  new  FCC  regu- 
lations, the  IDs  have  been  spaced 
farther  apart).  Topics  are  covered  one 
at  a  time,  and  wherever  possible, 
either  those  making  the  news  or  ex- 
perts on  the  topic  under  discussion  are 
interviewed.  No  editorial ization  takes 
place,  as  this  is  better  left  for  the 
printed  page.  And,  as  [  said,  to  those 
repeaters  supplying  cassettes  and  pre- 
paid addressed  mailers,  the  service  is 
free. 

Continued  on  page  14 1 
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Thomas  R.  Sundstrom  W2XQ 

Box  205 

Willingboro  NJ  08046 


Where,  Oh  Where 


--  has  that  repeater  gone  ? 


Where,  oh  where,  has 
_  _  that  repeater  gone? 
It's  probably  faded  into  the 
setting  sun  over  that  last  hill 
you  climbed  a  while  back. 
Now  what?  Is  there  another 
repeater  you  can  use? 

You  already  know  of  the 
excellent  repealer  atlas  pub- 
lished by  73.  Can  we  improve 
on  that?  Yes,  to  a  limited 
extent. 

Other  Sources 

For  better  or  worse,  the 
ARRL  publishes  an  annual 
repeater  directory.  The  vol- 
ume is  not  very  useful  be- 
cause it  does  not  adequately 
site  the  repeaters  il  does  list, 
but  recent  editions  do  con- 
tain a  few  repeaters  that  have 
escaped  the  eagle-eyed  staff 
al  73. 

Other  sources  of  informa- 
tion could  be  your  area  fre- 
quency coordinator  or  a  local 
ham  radio  outlet.  Around 
here,  the  coordinator  pro- 
vides a  by-frequency  listing  of 
repeaters,  active  and  pro- 
posed,   which    is   distributed 


via  mail  with  the  renewal 
notices  for  the  largest  area 
repeater  association. 

A  local  ham  radio  outlet 
will  also  be  familiar  with  local 
repeaters  because  those  will 
be  the  crystals  stocked. 
Word-of-mouth  tends  to  keep 
that  counter   list  up-to-date. 

As  the  73  Repeater  Atlas 
continues  to  grow,  the  useful- 
ness of  these  other  sources 
will  diminish.  Depending 
upon  the  amount  of  time  you 
have,  it  is  worthwhile  to  run  a 
quick  check  just  in  case. 

Mapping  Repeaters 

The  73  Repeater  Atlas  is 
the  only  volume  that  at- 
tempts to  locate  two  meter 
repeaters  on  a  state  map.  The 
volume  of  listings  is  immense 
and,  no  matter  what  precau- 
tions are  taken,  some  errors 
are  bound  to  creep  in. 

Rather  than  beat  up  the 
atlas  in  local  use,  mark  up  a 
road  map.  Most  of  us  travel 
by  car  in  a  regional  area,  and 
a  road  map  or  two  is  always 
handy. 


I  found  some  relatively 
uncluttered  road  maps  of- 
fered by  the  American  Auto- 
mobile Association,  but  no 
doubt  some  oil  companies 
offer  easy-to-read  maps  as 
well. 

Both  state  and  regional 
maps  are  useful  in  this  exer- 
cise. With  a  fine-tipped  felt 
pen  -  picking  a  visible  color 
that  is  not  used  in  the  print- 
ing of  the  map  -  put  the 
output  frequencies  on  the 
map.  Drop  the  prefix  "146" 
or  "147/' 

Those  output  frequencies 
with  the  suffix  starting  with  a 
6,  7,  8,  or  9  have  inputs  in 
the  146  MHz  range,  and  those 
commencing  with  a  0, 1 ,  2,  or 
3  have  inputs  in  the  147  MHz 
range.  The  one  exception  is 

codification  of  either 
"40/00"  or  "60/00"  for  a 
repeater  with  an  output  on 
147.00  MHz, 

In  the  New  York  City 
area,  all  the  1  MHz  splits 
except  one  have  outputs  in 
the  146  MHz  range.  With 
outputs  ranging  from  .415  to 


,50,  I  coded  the  one  excep- 
tion with  an  "L"  —  for  "low 
in"  —  tagged  to  the  output. 
In  locating  each  repeater 
on  the  state  or  regional  map, 
you  will  find  a  few  problems. 
Sometimes  the  repeater  loca- 
tion given  in  one  of  the  list- 
ings doesn't  correlate  with  a 
town  or  city,  as  the  former 
may  be  known  by  a  local 
"popularized"  name.  In  such 
cases,  use  a  conventional  atlas 
and  the  Radio  Amateur  Call- 
book  and  site  the  repeater  by 
the  town  or  city  given  in  the 
Calfbook.  In  most  cases, 
you'll  be  pretty  close. 

Advantages 

This  activity  sounds  more 
complicated  than  it  really  is.  I 
marked  up  maps  for  the  New 
York  City/Long  Island  area, 
Pennsylvania,  New  Jersey, 
Delaware,  Maryland,  and  the 
area  around  Washington  DC 
in  two  hours  or  so. 

From  the  base  station,  this 
homework  was  useful  to 
actually  learn  where  some  of 
these  far-distant  repeaters  are 
located,  so  that,  with  a  beam 
antenna  and  when  needed, 
my  operational  range  could 
be  extended.  It  is  useful  to 
learn  about  relatively  un- 
known, quiet,  open  repeaters. 
Too  often,  many  repeaters 
stand  unused  while  a  few  of 
the  larger  "mouths"  carry  so 
much  traffic  that  no  decent 
conversation  can  be  con- 
ducted, It's  nice  to  be  able  to 
go  off  to  one  of  the  smaller 
repeaters  -  assuming  you  are 
out  of  simplex  range  —  where 
your  business  can  be  con- 
ducted without  "break  . , . 
break." 

By  the  way,  it's  not  a  bad 
idea  when  coming  on  a  new 
repeater  to  ask  for  the  con- 
trol operator  and  check  out 
your  operating  guidelines  and 
the  length  of  the  timer.  Some 
machines  are  "closed,"  unfor- 
tunately, so  ask. 

In  the  car,  a  knowledge  of 
the  smaller  repeaters  can  be  a 
boon.  The  larger  repeaters 
cover  a  wide  area  and  the 
odds  of  carrying  on  a  conver- 
sation or  getting  directions 
diminish  inversely  with  the 
radius  of  the  grade  A  signal. 
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I  have  consistently  found 
better  directions  and  a  will- 
ingness to  help  in  solving  a 
problem,  or  just  to  carry  on  a 
conversation,  off  on  one  of 
the  local  area  repeaters. 

In  coding  the  map,  I 
included  ail  repeaters  *  •  . 
even  the  closed  ones.  If  I 
need  directions  in  a  particular 
spot  and  the  closest  repeater 
is  denied  to  me  because  I  lack 
the  tone  burst  or  PL  tone,  I 
just  go  reverse;  the  simplex 
range    is  good   for  5  or  10 


miles  even  in  the  worst  ter- 
rain. 

Conclusion 

The  road  maps  are  useful 
in  traveling  and  you'll  have 
the  entire  repeater  picture  at 
a  glance  while  picking  your 
way    around    a    locale    on   a 

weekend  trip,  or  if  you  are  a 
traveling  salesman  covering  a 
territory. 

If  driving  across  country, 
this  exercise  may  be  of  less 
value  to  you,  but  keep  it  in 


mind  for  any  area  that  you 
intend  to  spend  a  few  days  in. 

Some  of  the  motorist  clubs 
offer  strip  road  maps  taking 
you  from  point  A  to  point  B, 
and  these  could  be  pre- 
marked  with  repeater  outputs 
to  save  lime. 

There's  one  last  benefit 
from  this.  You'll  find  some 
duplicates  in  the  various 
repeater  directories  listing  the 
same  repeater  under  different 
towns,  and  you'll  find  some 
obvious  typos  on  frequencies. 


Make  a  list  of  the  problems 
and  note  the  corrections,  if 
known.  If  the  problem  is  with 
the  73  Repeater  Alias,  send 
up  the  corrections  for  the 
next  edition. 

The  73  Repeater  Atlas  is 
the  most  comprehensive  list- 
ing around,  and  the  staff 
should  be  commended  for  its 
attention  to  detail.  The 
marked-up  road  maps  just 
solve  two  problems  —  direc- 
tions and  repeater  locations  — 
quickly  and  easily.  ■ 
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Have  you  ever  wondered 
why  there  are  so  many 
articles  written  on  power  sup- 
plies? Did  you  ever  start 
building  a  new  supply  project 
only  to  discover  that  you 
don't  happen  to  have  a  fifty 
Watt  zener  or  a  19*5  volt 
center-tapped  transformer?  If 
these  problems  sound  familiar 
to  you,  you  must  have  read 
some  of  the  same  articles  I 
have.  The  building  of  power 
supplies  seems  to  have  a  deep 
cloak  of  mystery  around  it 
matched  only  by  UFOs,  ESP, 
and  the  contents  of  that 
hamburger  you  had  for 
lunch!  C'mon  guys,  they're 
really  not  that  hard  to  under- 
stand. Don't  QRT  on  me 
now.  You  don't  have  to  be  an 
engineer  to  understand  how 
those  little  black  boxes  work. 
Read  on  and  you'll  see  that 
common  sense  is  all  you  real- 
ly need  to  build  a  good  regu- 
lated power  supply. 

Fig,  1  is  a  circuit  that 
you've  seen  over  and  over 
again.  It  is  the  basis  of  numer- 
ous regulator  designs  in  hob- 
by publications.  The  circuit 
consists  of  a  power  transistor, 
a  zener  diode,  and  one  cur- 
rent limiting  resistor  for  the 
zener.  The  output  of  a  fil- 
tered rectifier  is  applied  to 
the  collector  of  Ql  as  well  as 
the  base  via  the  limiting  resis- 
tor Rl.  The  zener  diode  clips 
the  voltage  at  the  base  at  a 
value  called  the  zener  voltage. 
This  zener  voltage  appears  at 
the  base  of  QL  The  output 
voltage  at  the  emitter  will  be 
very  close  to  the  zener  volt- 
age, only  differing  about  .7 
volt.  You  can  see  that  as  we 
draw  a  heavy  current  from 
the  emitter,  the  base  voltage 
is  held  constant  by  the  zener 
diode.  Since  the  base  voltage 
isn't  changing,  the  output 
voltage  doesn't  either.  This  is 
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Regulation 


-  -  using  common  sense 


the  basis  of  operation  of  a 
transistor  voltage  regulator. 
Simple!  Isn't  it? 

The  circuit  of  Fig.  1  works 
quite  well  if  you  play  by  its 
rules.  Since  we're  only  using 
one  transistor  to  regulate  the 
voltager  the  quality  of  our 
regulation  is  pretty  much 
dependent  upon  the  gain  of 
the  transistor.  Audio  power 
transistor's  are  most  often 
used  in  this  application. 
These  devices  have  a  dc  gain 
of  40  to  50. 

At  this  point,  you  may  be 
wondering  why  gain  is  so 
important.  Well,  the  more 
gain  a  transistor  has,  the  less 
base  current  required  for  a 
given  load  current,  In  other 
words,  a  transistor  with  very 
little  gain  will  not  supply 
much  load  current  before  its 
base  starts  drawing  quite  a  bit 
of  current-  This  is  bad  news. 
When  we  reach  the  point  of 
drawing  considerable  base 
current,  the  base  voltage 
drops  across  the  current  limit- 
ing resistor.  If  we  continue 
the  process,  we  reach  a  point 
where  the  voltage  drops 
below    the    zener    operating 


voltage.  Naturally,  when  this 
happens  we  no  longer  have  a 
regulator.  To  lessen  this  ef- 
fect, a  current  limiting  resis- 
tor is  chosen  to  do  two  jobs. 
It  must  be  high  enough  in 
resistance  to  protect  the 
zener  diode  from  overheating 
and,  at  the  same  time,  it  must 
be  low  enough  so  that  the 
base  voltage  won't  drop  too 
low.  As  shown  in  Fig,  1,  a 
value  around  100  Ohms  is 
generally  used  as  a  compro- 
mise. Ef  you  have  followed 
hie  so  far,  you  can  see  that  a 
regulator  such  as  Fig.  1  has 
some  pretty  serious  disadvan- 
tages, Regulation  gets  pretty 
bad  if  we  try  to  draw  a 
moderate  current.  For  exam- 
ple, let's  use  a  2N3055  for 
Ql.  Well  use  a  12.5  volt 
zener.  With  a  very  light  load, 
regulation  will  be  fairly  good 
and  our  output  voltage  will 
stay  around   12  volts.  But  if 


we  draw  2  or  3  Amps  through 
this  regulator,  the  base  volt- 
age drops  due  to  base  current, 
causing  a  high  voltage  drop 
across  Rl .  Bye*bye  regulation. 
Since  most  of  us  need  a  regu- 
lator capable  of  delivering 
several  Amps  for  TTL  or  two 
meter  transceivers,  something 
else  is  clearly  in  order.  Enter 
the  Darlington. 

In  the  previous  discussion 
we  learned  that  the  more  gain 
a  transistor  has,  the  more 
output  current  it  can  supply 
without  losing  its  regulation. 
Since  one  transistor  can't  sup- 
ply enough  gain,  we  can  use 
two,  A  Darlington  pair  is  just 
that  —  two  transistors,  A 
Darlington  pair  has  very  high 
dc  gain  —  in  the  neighbor- 
hood of  several  thousand.  As 
you  remember,  an  audio  tran- 
sistor only  has  a  gain  of  50  or 
so.    Fig.   2   shows  a  typical 
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Fig,  h  Most  often  used  regulator  is  the  zener  referenced  pass     Fig,  2.  The  Partington  pair.   With  gain  in  the  thousands,  this 
transistor.  This  system  lacks  regulation  at  moderate  currents,     circuit  makes  a  very  good  high  current  regulator. 
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F/g.  3.  >4  Darlington  parallel  arrangement.  Currents  approach* 
ing  10  Amps  are  possible  with  suitable  pass  transistors. 


Darlington  pair  used  as  a  volt- 
age regulator,  Q2  serves  as  the 
driver  while  03  handles  the 
heavy  current  of  the  load. 
The  collector  current  of  Q2  is 
also  the  base  current  of  Q3, 
since  they  are  connected. 

Since    we    have    so   much 
gain,  we  can  use  a  fairly  high 
resistance     for     R2     without 
affecting  regulation.  Since  R2 
is    a    fairly    high    value,    our 
zener  stays  cool   and  does  a 
better  job  of  regulating.  Using 
this    Darlington   arrangement 
allows    us    to    draw    several 
Amps  of  current  while  keep- 
ing the  input  base  current  of 
Q2  at  a  very  small  value.  This 
in  turn  enables  us  to  keep  a 
cool  zener.  We  get  an  added 
bonus  from  a  Darlington.  Put- 
ting a   small  value  capacitor 
from    the    base    of    02    to 
ground  adds  additional  filter- 
ing. This  capacitance  is  multi- 
plied  by    the    gain    of  both 
transistors.  If  our  capacitor  is 
500  uF  and  our  total  gain  is 
2000,  the   total  effective  fil- 
tering will  be  500  times  2000, 
or  a  million  uF.  Yes,  a  mil* 
lion!  That's  a  lot  of  filtering, 
and  the  dc  will  show  it.  As 
you  can  see,  using  a  Darling- 


ton in  place  of  a  single  pass 
transistor    will    give   you    as 
much   as   5   Amps  of  power 
supply   current   while    main- 
taining the  output  voltage  at 
a  few  tenths  of  a  volt.  This  is 
sufficient  for  most  two  meter 
rigs    as    well     as    most    TTL 
projects,    lJd   like   to  make  it 
clear    that    only    the   second 
transistor  of  the  pair  must  be 
heat  sunk.  At  a  load  current 
of  several   Amps,   the  driver 
only    has   to    handle    a    few 
milliwatts  of  power.  By  using 
several  Darlingtons  in  parallel, 
load  currents  in  excess  of  10 
Amps    are    possible.    Fig.   3 
shows  two  Darlington  pairs  in 
parallel    with   a   single  driver 
for  high  current  applications. 
The  last  bench  supply  that 
1  built  ended  up  as  a  mass  of 
sticky  goo  because  I  had  felt 
thai  current  limiting  wasn't 
necessary.  After  1  cleaned  up 
the    mess,    I   decided   that   a 
simple  means  of  limiting  cur- 
rent was  in  order.  The  system 
would   have   to   limit  supply 
current  to  a  safe  value  for  a 
reasonable  time  in  case  of  a 
direct  short.  Well,  after  look- 
ing  over    numerous   current 
limiter  designs,  I  was  ready  to 


give  up.  Most  of  them  used 
seven  or  eight  transistors  and 
required  critical  adjustments. 
There  had  to  be  a  better  way- 
There  was. 

A    very    effective    current 
I i mtter  can  be  made  from  one 
transistor.   Fig.  4  shows  the 
circuit   I  ended  up  with.  It's 
based   on   the   principle   that 
every  silicon  transistor  has  a 
•7  volt   drop  across  its  base 
emitter  junction.  Now  if  you 
were  to  sense  a  ,7  volt  drop  at 
some    critical    current   value, 
this  voltage  could  be  used  to 
turn    on    a    transistor   which 
could  disable  the  power  sup- 
ply  by   dropping  its  output 
voltage  low  enough  to  keep 
the  pass  transistor  cool.  This 
is  exactly  what's  happening  in 
Fig,    4,    R5    determines    the 
amount    of    output    current 
that     will     shut    down    the 
power   supply.  Q10  requires 
.7  volt  across  its  base  emitter 
junction  to  switch  on.  All  we 
have  to  do  is  find  that  value 
of  resistance  that  will  have  a 
J  volt  drop  at  the  value  of 
current  that  we  want  to  limit 
the     supply    to.    Only    one 
Ohm's    Law    problem    is    re- 
quired, so  don't  get  discour- 
aged now.  Using  the  example 
in  Fig.  4?  let's  set  the  circuit 
up   for  a  current  limit  of  3 
Amps,  As  per  Ohm's  Law,  3 
Amps  and  .7  volt  would  give 
us  ,233  Ohms  as  a  value  for 
R5.  In  other  words,  there  will 
be  a  .7  volt  drop  across  a  ,233 
Ohm   resistor  when  3  Amps 
flow   through   it.  Connecting 


each  end  of  the  resistor  to  the 
base  and  emitter  junctions 
will  turn  this  transistor  on 
when  the  current  value  of  3 
Amps  is  reached.  When  Q10 
turns  on,  it  removes  the  drive 
of  the  pass  transistor,  which 
drops  output  voltage  to  that 
value  which  permits  only  3 
Amps  to  flow.  That's  ail  there 
is  to  it.  Whenever  a  dead 
short  draws  more  than  3 
Amps,  the  power  supply  cur- 
rent is  instantly  limited  to  3 
Amps  and  no  more.  The  pass 
transistor  can  handle  this 
kind  of  current  for  quite  a 
long  time,  thus  eliminating 
the  need  to  clean  up  another 
sloppy  mess. 

I  hope  some  of  the  ideas  t 
have  presented  will  make 
your  next  power  supply  more 
fun  to  build  as  well  as  use. 
The  topics  I  have  covered  are 
not  new  in  any  way,  nor  are 
they  original.  They  have  been 
around  for  quite  a  while.  I 
think  you'll  find,  as  I  did, 
that  the  humble  power  sup- 
ply still  captures  the  home 
brewer's  attention  much  as  it 
did  when  radio  was  new. 
Have  fun.  ■ 
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Fig.  4.  A  one  transistor  current  limiter.  R5  is  chosen  to 
produce  a  .  7  volt  drop  across  it  when  the  desired  current  limit 
has  been  reached. 
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Originally  started  by  Jim  Hender- 
ihot  WA6VQP  of  Westlink  and  Wayne 
Rankin  WA6MPG  of  the  Los  Angeles 
?20  Simplex  Committee,  the  News- 
:ape  staff  is  now  up  to  five,  including 
Cent  Marshall  W5TXV  of  Houston, 
Texas,  Otto  Arnosht  WA6RMX  of  Los 
Vigeles,  and,  when  time  permits, 
fours  truly  This  does  not  count 
ibout  another  dozen  or  so  con- 
ributors  scattered  all  over  the  nation 
vho  provide  additional  input. 

Further   information   on    this   new 


concept  of  news  dissemination  can  be 
had  by  dropping  a  note  to  Westltnk, 
12731  Rajah  Street,  Sylmar  CA 
91342,  For  those  wishing  to  con 
tribute  items  for  the  service,  this  can 
be  handled  in  one  of  two  ways.  If  it's 
of  a  timely  nature,  you  can  call 
(213J-367-7228  after  February  1  and 
leave  a  message  of  any  duration  on  the 
answering  machine  that  takes  your 
calL  As  long  as  you  keep  talking,  it 
will  continue  to  take  a  message-  For 
now,  however,  record  your  news  item 
either  on  standard  tt-inch  tape  at  735 
ips  or  on  a  tape  cassette,  and  send  it 


to  the  above  address.  Be  advised  that 
if  you  want  your  tape  returned, 
postage  must  be  included.  That's  the 
Westlink  story  to  date:  amateurs  of 
goodwill  devoting  tneir  time  and 
talents  freely  to  all  amateurs  —  and  in 
this  fast-paced  day  and  age,  that's 
almost  a  rarity* 

NARC  PLAN  WINNING 
NATIONAL  ACCEPTANCE 

As  more  and  more  reports  begin  to 
filter  in  to  us,  it's  beginning  to  look  as 
if  the  144.5  through  145.5  MHz  band 
plan  originated  by  California's 
Northern  Amateur  Relay  Council  is 
gaining  in  popularity  nationally.  As  I 
said  when  I  detailed  it  last  month,  to 
date  it's  the  most  sensible  approach  — 
other  than  perhaps  translators  —  to 


populating  this  newly  released  relay 
spectrum.  In  a  note  from  Doug  Barker 
WA4HQL,  Georgia  Repeater  Fre- 
quency Coordinator,  I  have  learned 
that  they  support  this  as  well  as  the 
inverted  tertiary  plan  for  the  upper 
two  megahertz  of  two  meters.  Kent 
Marshall  W5TXV,  who  visited  Los 
Angeles  this  past  week,  informed  me 
that  the  Central  States  Committee 
held  a  directors  meeting  by  telephone 
and  endorsed  the  NARC  plan  —  with 
the  proviso  that  the  ARRL  commit 
itself  to  obtaining  Technician  class 
privileges  down  to  144,0  M Hi.  He  also 
told  me  that  his  area  of  Texas,  co- 
ordinated by  the  Texas  VHF  Com- 
mittee, has  taken  a  different  attitude 

Continued  on  page  t51 
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Joseph  J,  Carr    K4IPV 
5440  South  8th  Road 
Arlington  VA  222Q4 


Op  Amp  Insights 


In  the  amateur  and 
hobbyist  press,  articles  on 
operational  amplifiers  seem 
to  fall  into  two  distinct  cate- 
gories* One  type  is  merely 
a  collection  of  circuits  with 
no  real  indication  of  how 
they  work  or  how  the 
formulas  used  (if  given  at  all) 
were  derived.  The  other  class 
of  article  approaches  the 
subject  from  the  viewpoint  of 
the  engineer  and  presents  a 
lot  of  feedback  theory.  While 
the  first  approach  appeals  to 
the  casual  tinkcrer,  and  the 
other  to  the  engineer's  pro- 
fessional   needs,    they    offer 
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Fig.  L  Basic  operational 
amplifier  symbol.  Note:  Pin 
numbers  are  shown  for  the 
741  minidip  and  metal  can 
packages  and  are  considered 
"industry  standard}  '*  but 
check  any  non-741  minidips 
with  the  spec  sheet  before 
using. 


-  -  part  I 


little     to     the     middle-level 

amateur  and  hobbyist  who 
wants  more  than  the  casual 
introduction  to  operational 
circuit  design.  In  this  article  I 
will  examine  the  gross 
properties  of  the  operational 
amplifier  and  the  derivation 
of  the  design  equations  using 
only  Ohm's  and  Kirchhoff's 
Laws. 

One  of  the  profound 
beauties  of  the  IC  operational 
amplifier  is  its  simplicity 
when  viewed  from  the  out- 
side. Of  course,  the  internal 
workings  are  often  very 
complex,  but  they  need  not 
concern  us  here.  We  examine 
the  properties  of  the  oper- 
ational amplifier  as  if  it  were 
the  proverbial  black  box,  and 
that  allows  for  a  very  simple 
analysis  in  which  we  relate 
the  output  voltage  to  the 
input  voltage  and  how  the  op 
amp  affects  this  relationship. 
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Fig.  2.  An  inverting  follower 
circuit. 


Ideal  Op  Amp  Properties 

An  ideal  operational 
amplifier  is  an  IC  gain  block, 
or  black  box,  that  has  the 
following  general  properties: 

1.  Infinite  open-loop  (no 
feedback)  voltage  gain  (Avo| 
=  infinity). 

2.  Infinite  input  impedance 
(Zin  -  infinity). 

3.  Zero  output  impedance 
t^out  a  0)* 

Of  course,  we  do  not 
seriously  expect  real  oper- 
ational amplifier  IC  devices  to 
meet  these  ideal  specifi- 
cations, but,  if  we  read 
"infinite"  as  very,  very  high, 
and  "zero"  as  very,  very  low, 
our  approximations  are  very 
nearly  correct. 

Differential  Inputs 

Fig.  1  shows  the  basic 
symbol  for  common  oper- 
ational   amplifiers,    including 
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Fig.  3.   Gain  of  50  inverting 

follower. 


power  terminals.  In  many 
schematics  using  op  amps,  the 
Vcc  and  Vee  power  terminals 
are  deleted,  so  the  drawing 
will  be  less  crowded.  Note 
that  there  are  two  input 
terminals,  labeled  (-)  and  (+). 
The  terminal  labeled  (-)  is  the 
inverting  input.  The  output 
signal  will  be  out  of  phase 
with  signals  applied  to  this 
input  terminal-  The  (+)  input 
is  a  nonin verting  input,  so 
output  signals  will  be  in  phase 
with  signals  applied  there*  It 
is  very  useful  to  realize  that 
these  input  terminals  have 
equal  open-loop  gains,  so 
they  will  have  equal  but 
opposite  effects  on  the  out- 
put voltage. 

At  this  point,  let's  add  one 
further  property  to  the  list 
above:  4.  Differential  inputs 
tend  to  follow  each  other. 
This  means  that  they  will 
tend  to  behave  as  if  they  are 
at  the  same  potential  under 
static  conditions-  In  Fig.  2  we 
see  an  inverting  follower  cir- 
cuit in  which  the  non- 
inverting  input  (  +  )  is 
grounded.  The  fourth 
property  allows  us  to  treat 
the  inverting  input  as  if  it 
were  also  grounded.  Many 
texts  like  to  call  this  phe- 
nomenon a  "virtual  ground/1 
but  that  is  a  term  which 
merely  serves  to  confuse.  It 
seems  better  to  accept  as 
axiomatic  that  the  (*)  input 
will  appear  grounded  if  the 
(+)  is  really  grounded,  for 
purposes  of  calculations* 

Using  Kirchhoff  and  Ohm 

We  know  from  Kirchhoff 's 
current  taw  that  the  sum  of 
all  currents  entering  and 
leaving  a  point  in  a  circuit 
must  be  zero.  The  total  cur* 
rent  flow  into  and  out  of 
point  A  in  Fig,  2,  then,  must 
be  zero.  Three  possible  cur- 
rents exist  at  this  point:  input 
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Fig,    4.    A   noninvertfng  fol- 
lower circuit. 
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current,  II;  feedback  current, 
12;  and  any  current  flowing 
into  or  out  of  the  (-}  input  of 
the  operational  amplifier,  10. 
But,  according  to  ideal  prop* 
erty  #2,  the  input  impedance 
of  this  type  of  device  is 
infinite.  Ohm's  law  tells  us 
that  by: 


^out  -  -AvEjiv 


(9) 


lo  -  E/Zjri, 


(i) 


current  1Q  is  zero  (E/Zjn  =  0)+ 
So,  if  current  l0  is  equal  to 
zero,  we  conclude  that  11  + 
1 2  =  0  (Kirchhoffs  Law). 
Since  this  is  true,  then: 


I2  =  -I1. 

We  also  know  that: 

II  =  Ejn/Rini 
and: 

I2=E0UI/Rf. 


(2) 


When  designing  simple  in- 
verting amplifiers  using  op 
amps  (such  as  the  lowcost 
741  device),  use  equations  (7) 
and  (9).  Let's  look  at  a 
specific  example.  Assume 
that  we  want  an  inverting 
follower  with  a  gain  of,  say, 
fifty.  Furthermore,  we  want 
to  drive  this  amplifier  with  a 
source  that  has  an  output 
impedance  on  the  order  of 
1000  Ohms.  By  the  rule  of 
thumb  normally  used,  we 
would  want  an  input 
impedance  of  not  less  than 
10k.  This  last  requirement 
sets  the  minimum  value  of 
Rin  at  10k  Ohms. 


(3)  Av=Rf/Rjni 
50  =  Rf/1 0,000, 

(4)  500k  Ohms  =  Rf, 


(12) 


By  plugging  (3)  and  (4)  into     Our  gain  of  50  amplifier  will 
(2),  we  gel:  look  like  Fig.  3. 


12 --11, 

Eout/Rf  =  -Ein/Rjn 


(5) 

(6) 


Solving  for  Eout  gives  us  the 
transfer  function  normally 
given  in  op  amp  articles  for 
an  inverting  follower  ampli- 
fier: 

Eout  =  -{Rf/Rin)xEjrv       (7) 

The  term  "Rf/Rin"  is  the 
voltage  gain  factor  and  is 
usually  designated  by  the 
symbol  Av: 


AvMRf/R}llK 


(8) 


Sometimes  (7)  will  be  written 
using  (8): 


Noninverting  Followers 

The  inverting  followers  of 
Figs*  2  and  3  suffer  badly 
from  low  input  impedance, 
which  is  limited  to  the  value 
of  R(n.  This  problem  be- 
comes especially  acute  when 
we  try  to  get  even  moderately 
high  gains  from  low-cost 
devices*  There  are  some  cost- 
ly IC  operational  amplifiers 
which  will  allow  use  of  0,5  - 
1.0  megohm  input  re- 
sistanceSj  but  these  are  not 
altogether  economical  for 
amateurs.  The  noninverting 
follower  of  Fig.  4  remedies 
the  input  impedance  problem 
nicely,  because  it  has  a  very 
high  (ideally,  infinite,  re- 
member?)   input  impedance. 


We  can  again  resort  to 
KirchhofPs  Law  to  derive  the 
transfer  equation  from  our 
four  properties.  By  property 
#4,  we  know  that  the  inputs 
will  tend  to  follow  each 
other,  so  the  (-)  input  can  be 
treated  as  if  it  were  at  the 
same  potential  as  the  (+} 
input,  which  is  Ejn,  the  input 
signal  voltage.  We  know  that* 


II  =12. 


Ejn/Rinj 


(13) 
04) 


l2={Eout-Ein)/Rf.         (15) 

Plugging   (14)  and   (15)  into 
(13)  results  in: 


II  =  12, 

Ejn/Rin  ~ 
(Eout  ■  Ein)/Rf- 


(16) 


(17) 


Solving  (1 7)  for  Eoul  gives  us 
the  transfer  function  nor- 
mally given  for  a  noninverting 
follower.    Multiply    (17)    by 

Rf: 

RfEin/Rin  =  Eout-Ein  (18) 
Add  Ejn  to  both  sides: 

RfEjn/Rin  +  Ejn  =  Eoul    W 


Factor  out  Ejn: 

EinKRf/Rin)  +  1] 
Eout 


(20) 


In  this  discussion  we  have 
arrived  at  both  commonly 
gjven  operational  amplifier 
transfer  functions,  using  only 
the  four  most  basic  defining 
properties  of  the  device, 
Ohm's  Law,  KirchhofPs  Law, 
and  an  assumption  that  the 
operational     amplifier     is 


Fig.  5,  Synopsis  of  op  amp  amplifier  configurations:  (a)  inverting  follower:  Eoui  -  -E/n 
(Rf/Rinl  zin  "  Rfn  II  Rfi  zin  ^  Rin  OfRjn  <  Rfl  Voltage  gain:  Open  loop  (Avof):  »*;  Closed 
loop  (Av):  -RffRjfl,  *ln  real  operational  amplifiers,  this  is  actually  very  high,  not  infinite. 
Values  between  20,000  and  more  than  1,000,000  are  typical,  depending  upon  type;  (b) 
noninverting  follower  with  gain:  Eoui  =  Em  {(RflRjn)  *'/•  %tn  ~  °°  (well*  almost);  (c)  unity 
gain  noninverting  follower:  EQut  =  Efn.  Z/p  ~  °°  (well,  almost). 


merely  a  feedback  device  that 
generates  a  current  to  cancel 
the  input  current.  Fig.  5  gives 
a  synopsis  of  the  character- 
istics of  the  most  popular 
operational  amplifier  con- 
figurations. The  unity  gain 
noninverting  follower  of  Fig. 
5(c)  is  a  special  case  of  the 
circuit  in  Fig.  5(b),  in  which 
Rf/Rjn  =  0,  That  makes  the 
transfer  equation  equal  to: 


Ein  (0  *  1 )  =  Eout, 
Ejn  0)  =  Eout* 


Ein  =  E 


out 


(21) 
(22) 
(23) 


Op  Amp  Power  Supplies 

Although     almost     every 
circuit     using     operational 
amplifiers    published    in  one 
amateur    publication     has    a 
power     supply     of     singje 
polarity,    the    device    is    de- 
signed   to    operate    from   bi- 
polar   supplies.    The    design 
policy  above  is  given  osten- 
sibly so  projects  can  be  used 
in    mobile   applications,    but, 
recognizing  that  the  amateur 
world     need     not     revolve 
around    mobile    operation,    I 
prefer     to     use     the    power 
supply  arrangement  intended 
by   the   manufacturer.  There 
are  two  power  terminals  on 
the   IC  op  amp  case  marked 
"Vcc"  and  "Vee".  The  Vcc  is 
to  be  connected  to  a  supply 
that    is    positive    to    ground, 
while   the   Vee  is  to  be  con- 
nected   to    a   source   that   is 
negative    to  ground.  This   is 
shown    in    Fig.    6.    Keep    in 
mind  that,  although  batteries 
are    shown,     regular    power 
supplies  may  be  used  as  well. 
Typical   values  for  Vcc   and 
Vee  range  between  ±6  V  dc 
and    ±18    V    dc,    with    most 
being  ±9,  ±12,  or  ±15  V  dc. 
There    is    also    one    further 
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Fig,   6.  Operational  amplifier 
power  supply  configuration. 
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Fig.  7.  Compensation  resistor 
(R€)  is  used  to  eliminate  the 
effects  of  the  offset  currents. 
This  resistor  has  a  value  equal 
to  the  parallel  combination  of 
Rin  and  Rf.  la  *  iQ  f;  E{.)  = 

(Kin  '  Rf)  for  E(+)  =  &c  k  '>' 
E(.)  =  E(+y 

restriction  placed  on  some  IC 
operational  amplifier  power 
supplies,  and  that  is  that  Vcc 
-  Vee  must  be  less  than  some 
specified  voltage,  usually  30 
volts.  So,  if  Vcc  is  +18  volts, 
the  maximum  allowable  value 
for  Vee  is  30-18  volts,  or  1 2 
volts,  negative  with  respect  to 
ground,  of  course. 

Real   Op  Amps:  Some  Prob- 
lems 

Before  we  can  apply  IC 
operational  amplifiers,  we 
must  learn  to  appreciate  cer- 
tain limitations  placed  on 
certain  of  the  real-world 
devices.  Operational  amplifier 
ICs  have  price  tags  that  vary 
from  less  than  half  a  dollar  to 
many  dozens  of  dollars  each. 
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The  741  and  those  devices  in 
the  same  family  (747,  1458, 
1456,  etc.)  typically  sell  for  a 
dollar  or  less  and  are  suited 
for  most  amateur  applica- 
tions. Three  main  problems 
exist:  offset  current,  offset 
voltage,  and  frequency 
response. 

In  real  op  amp  devices,  the 
input  impedance  is  typically 
very  high,  but  it  is  nowhere 
near  the  infinite  impedance 
of  the  ideal  op  amp.  This 
implies,  then,  that  a  small 
current  exists  to  flow  either 
in  or  out  of  each  input.  In 
other  words,  l0  of  Fig.  2  is 
not  zero,  so  it  will  produce  an 
output  voltage  equal  to  -loRf. 
The  cure,  shown  in  Fig.  7,  is 
to  place  a  compensation  re- 
sistor between  the  non- 
inverting  input  and  ground. 
This  works  because  the  cur- 
rents in  the  respective  inputs 
(l0and  l0')  are  approximately 
equal.  Since  resistor  Rc  is 
equal  to  the  parallel  combina- 
tion of  Rf  and  Rjn,  it  will 
generate  the  same  voltage 
drop  as  appears  at  the  in- 
verting input.  The  resultant 
output  voltage  is  zero,  be- 
cause the  two  inputs  have 
equal  but  opposite  effects  on 
the  output. 

Output    offset    voltage    is 
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Fig.  5.  Offset  voltage  null  circuits:  (a)  using  the  op  amp's  null 
terminals;  (b)  using  a  current  applied  to  the  inverting  inputs; 
(c)  better  resolution  version  of  (b)  and  (c),  similar  to  (c), 
except  that  zener  diodes  are  used;  (e)  use  of  two  parallel  null 
controls  to  produce  coarse  and  fine  adjustment.  ^Should  be 
10-turn  trlmpoL 


the  value  of  Eout  that  will 
exist  if  the  input  end  of  Rjn 
is  grounded  (E;n  =  0).  In  the 
ideal  device,  Eout  would 
equal  zero,  but,  in  real 
devices,  there  may  be  some 
offset  voltage  present.  This 
output  potential  can  be 
forced  to  zero  by  any  of  the 
circuits  in  Fig,  8, 

The  circuit  in  Fig,  8 (a) 
uses  a  pair  of  offset  terminals 
found  on  many  operational 
amplifier  ICs.  Many  IC  op 
amps  use  this  technique,  but, 
for  those  which  lack  the 
terminals,  we  may  use  the 
circuit  of  Fig.  8(b)* 

The  offset  null  circuit  of 
Fig.  8(b)  creates  a  current 
flowing  through  resistor  R'l 
to  the  summing  junction.  The 
offset  current  may  flow  into 
or  out  of  the  op  amp  Input, 
so  the  null  control  must  be 
able  to  supply  currents  of 
either  polarity.  Because  of 
this  requirement,  the  ends  of 
potentiometer  R2  are  con- 
nected to  Vcc  and  Vee, 

In  many  cases,  it  is  found 
that  the  offset  is  small  com- 
pared with  normally  expected 
values  of  Ejn  and  Eout-  This 
is  especially  true  of  low  gain 
circuits,  in  which  case  the 
nominal  offset  current  will 
create  such  a  low  output 
error  that  no  action  whatever 
is  taken.  In  still  other  cases, 
the  offset  of  each  stage  in  a 
cascade  chain  may  be  small, 
but  their  cumulative  offset, 
when  multiplied  by  the  gain 
of  succeeding  stages,  is  large. 
In  that  situation,  it  is  usually 
sufficient  to  null  only  one 
stage  late  in  the  chain, 
possibly  the  output  stage,  or 
the  stage  that  contains  any 
gain  or  "sensitivity*1  controls 
that  might  be  used. 

In  those  circuits  where  the 
offset  is  small  but  critical,  it 
may  be  useful  to  replace  R1 
and  R2  of  Fig.  8(b)  with  one 
of  the  networks  of  Figs.  8(c) 
to  8  (e).  These  perform  essen- 
tially the  same  job,  but  they 
produce  a  limited  null  current 
range  for  a  large  change  of 
potentiometer  setting.  That  is 
to  say,  they  have  smaller 
range  but  greater  resolution 
per  turn,  provided  that  a  ten- 
turn  potentiometer  is  used.  In 


the  example  of  Fig,  8(c),  the 
total  resistance  of  the  net- 
work is  approximately  the 
same  as  in  Fig.  8(b),  but  most 
of  it  is  taken  up  in  fixed 
resistors.  Although  these  are 
shown  as  10k  Ohms  in  the 
figure,  it  is  frequently  neces- 
sary to  experiment  with  these 
values  and  the  value  of  the 
potentiometer  in  order  to 
optimize  performance,  The 
circuit  of  Fig.  8(d)  is  essen- 
tially the  same  as  that  of  Fig. 
8(c),  except  that  a  pair  of 
zener  diodes  are  used  to  set 
the  lower  voltages  appearing 
at  the  ends  of  the  potentiom- 
eter. In  most  cases,  these 
diodes  will  have  equal  zener 
voltage  ratings,  but,  in  some 
instances,  there  are  needs  for 
different  positive  and  nega- 
tive extremes. 

The  last  circuit,  shown  in 
Fig.  8(e),  uses  two  null 
networks.  One  is  for  coarse 
and  the  other  for  fine  adjust- 
ment of  the  null.  The  coarse 
control  is  not  unlike  that  of 
Fig.  8(b),  while  the  fine  more 
closely  resembles  Fig.  8(c). 
The  coarse  control  is  used  to 
bring  the  offset  into  the  bail 
park  when  the  fine  control  is 
set  to  the  approximate 
middle  of  its  range.  The  fine 
control  is  then  varied  to 
optimize  the  null.  ■ 
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same  day  shipment   on  most  items 


PRE  AMPS 


HIGH  GAIN  •  LOW  NOISE 
30  dB  power  gain,  2,5-3,0 
dB  N.F.  at  ISO  MHz,  2 
stage,  R,F,  protected, 
dual-gate  MOSFETS,  Man- 
ual gain  control  and  pro- 
vision   for    AGC.    4-3/8"    x 

1-7/8"  x  1  -3/8"  aluminum  case  with  power 
switch  and  your  choice  of  BNC  or  RCA 
receptacles.  Available  factory  tuned  to  the 
frequency  of  your  choice  from  5  MHz  to  350 
MHz  wtdi  approximately  3%  bandwidth.  Up 
to  10%  B.W*  available  on  special  order. 
Requires  12  VPC  @  10  mA. 
Mode*  201  price  (5-200  MHz)  ...*.,  $29-95 
201  350  MHz »  .  .  $34,95 


CONVERTERS 


2  METERS 
This  converter  has  a 
minimum  of  20  dB  §ain 
and  a  noise  figure  of 
2.5-3-0  dB  which 
assures  you  of  a  sensi- 
tivity of  .1  microvolt  or 
batter.  The  circuit  uses 

a  dual -gate  MOSFET  R.F.  stage  and  a  dual- 
gate  MOSFET  mixer  (thereby  giving  you  a 
minimum  of  cross-modulation  products),  6 
tuned  circuits,  a  bipolar  oscillator  and  .005% 
crystal.  Covers  144-146  MHz  at  28-30  MHz 
output  with  one  crystal  included  and  146-143 
MHz  at  28-30  MHz  with  an  extra  crystal 
(available  for  $6.00  more).  The  glass  epoxy 
circuit  board  Is  enclosed  in  a  16  gauge 
aluminum  case  measuring  3-1/2"  x  2-1/4"  x 
1-1/4"  with  your  choice  of  either  BNC  or 
RCA  receptacles.  Also  included  is  a  power 
and  antenna  switch,  Requires  12  VDC  @  15 
mA,  The  converter  is  also  available  at  other 
input  and  output  frequencies.  Call  us  for 
prices.  PRICE:  Model  C-144-A  available  from 
stock  at  $39-95  with  one  crystal.  Additional 
crystal  $6-00  extra. 


HF  &  VHF 

40  dB  GAIN  2.5  3.0 

N.F.  @  150  MHz 

2  RF  stages  with  tran- 
sient protected  dual- 
gate  MOSFETS  give 
this  converter  the  high 
gain  and  low  noise  you 
need  for  receiving  very 
weak  signals-  The  mixer 
stage  is  also  a  dual-gate 
MOSFET  as  it  greatly  reduces  spurious  mixing 


SYNTHESIZERS 


FOR  ALL  TRANSCEIVERS 

The  STR  series  syn- 
thesizers are  available 
for  any  transceiver 
operating  from  20  MHz 
to  475  MHz  that  uses 
crystals  in  the  5  to  85 
MHz     range.     It    has    a 

thumbwheel  dial  calibrated  for  your  operating 
frequency  plus  a  selectable  transmit  offset  of 
plus  or  minus  600  kHz,  plus  or  minus  1  MHz, 
and  2  spare  offsets  that  you  can  add  later. 
Frequency  accuracy  is  ,0005%  and  spurious 
outputs  are  60  to  70  dB  down.  To  process 
your  order  we  must  have  the  crystal  formula 
of  your  transmit  and  receive  crystals.  If  your 
transceiver  uses  1  crystal  for  both  trans- 
mitting and  receiving  (like  the  Motorola 
Metrum  It),  you  can  use  our  receive  synthe- 
sizer described  to  the  right.  Maximum  tuning 
range  per  synthesizer  is  10  MHz  above  100 
MHz  and  proportionally  less  at  lower  frequen- 
cies. Dial  increments  are  in  1  kHz  steps  from 
5  to  30  MHz  and  5  kHz  steps  above. 
Modet  STR  synthesizer  price 

5-150  MHz ,..,..., 

151-475  MHz 


-     *     i     ♦ 


,     •      »     ♦     »     +     p- 


$259-95 
.  .  .  $279.95 


yanuuard 

isms 
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196-23  Jamaica  Ave. 
Hoi  lis  NY  11423 
(212)468-2720 


EXTRA  LOW  NOISE 

Excellent  for  weather  satel- 
lite reception  and  recom- 
mended by  Or.  Ralph  E. 
Taggart  in  hit  Weather 
Satellite  Handbook.  Less 
than  2  dB  noise  figure  and 
approximately  17  dB  gain.  Uses  a  low  noise 
J-FET  in  a  common  source  neutralized  cir- 
cuit. Available  factory  tuned  to  your  choice 
of  frequency  from  135  MHz  to  250  MHz. 
Bandwidth  approximately  4  MHz,  Supplied  in 
a  2-1/4"  x  1-1/8"  x  1-3/8*  die-cast  aluminum 
weather-proof  case  with  a  filter  for  powering 
it  through  the  antenna,  Requires  12  VDC  @  5 
mA.  Choice  of  VHF,  type  "N".  or  8NC 
receptacles. 
Model  102W  PRICE   .  .  , $36.95 


products  —  some  by  as  much  as  100  dB  over 
that  obtained  with  bipolar  mixers,  A  bipolar 
oscillator  using  3rd  or  5th  overtone  plug-in 
crystals  is  followed  by  a  harmonic  bandpass 
filter,  and  where  necessary  an  additional 
amplifier  is  used  to  assure  the  correct  amount 
of  drive  to  the  mixer.  Available  in  your  choice 
Of  input  frequencies  from  5-350  MHz  and 
with  any  output  you  choose  within  this  range. 
The  usable  bandwidth  is  approximately  3%  of 
the  input  frequency  with  a  maximum  of  4 
MHz.  Wider  bandwidths  are  available  on 
special  order.  Although  any  frequency  com- 
bination is  possible  {including  converting  up} 
best  results  are  obtained  if  you  choose  an 
output  frequency  not  more  than  1/3  nor  less 
than  1/20  of  the  input  frequency.  Enclosed  in 
a  4-3/8"  x  3"  x  1-1/4"  aluminum  case  with 
power  and  antenna  transfer  switch  and  your 
choice  of  BNC  or  RCA  receptacles.  Requires 
12  VDC@  25  mA. 
Model  407 A  price: 

5-200  MHz $54.95 

201  350  MHz $59.95 

Prices     include      .005%     crystal.     Additional 
crystal  $8.95  ea. 


UHF 

20dBMIN.  GAIN 
3  TO  5  dB  MAX  N.F, 

This  model  is  similar  in 

appearance      to      our 

Model  407 A  but  uses  2 

low     noise     J-FETS     in 

our    specially    designed 

RF  stage  which  is  tuned 

with    high-O    miniature 

trimmers.    The    mixer    is 

MOSFET  made  by  RCA  to  meet  our  require 


a    special    dual-gate 


FOR  VHF  RECEIVERS 

This  synthesizer  has 
8000  channels  and  can 
tune  a  continuous  40 
MHz  segment  of  your 
choice  from  110-180 
MHz  in  5  kHz  steps. 
This  will  satisfy  most  of 

your  requirements  In  the  VHF  range  and  can 
save  you  hundreds  of  dollars  in  crystals  plus  a 
lot  of  time.  Stock  units  are  programmed  for 
receivers  with  the  crystal  formula  Fc  =  Fs 
-10.7  divided  by  3  but  we  can  program  it 
to  almost  any  other  IF  at  no  additional  cost 
at  the  time  o*  your  order.  It  is  supplied  with 
an  interface  for  plugging  in  to  your  existing 
crystal  socket.  Requires  12  VDC  @  1/2  amp 
which  is  easily  obtainable  from  a  low  cost 
power  supply.  The  synthesizer  has  4  voltage 
regulators  therefore  the  power  supply  need 
not  be  regulated.  Phase  noise  is  not  detectable 
as  the  VCO  is  coarse  tuned  by  a  DAC  thereby 
easing  the  requirements  of  the  phase-locked 
loop.  Mot  affected  by  vibrations  encountered 
In  mobile  use.  Enclosed  in  an  8"  x  3-7/3"  x 
1-1/2"  aluminum  case  and  supplied  with  a 
combination  tilt  stand/mobile  mounting 
bracket. 
Price:  Model  SR  140D-05  ♦ , .  $179.95 


NOTE;   We   can   make   any   synthesizer   from 
audio  to  475  MHz.  Call  us  for  prices. 


UHF 
3  TO  5  dB  MAX,  N,F. 
20  dB  MIN.  POWER  GAIN 
Uses    2    of    Tl's   low   noise 
J-FETS      in      our      special 
circuit  board  design  which 
gives  a  minimum  of  20  dB 
power    gain    at    450    MHz. 
Stability    is   such    that  you 
can   have  mismatched  loads  without   it  oscil- 
lating and   you  can   retune   (using  the  capped 
openings  in  the  case}  over  a  15^20  MHz  range 
simply  by  peaking  the  maximum  signal    Avail- 
able   tuned   to   the  frequency   of  your  choice 
between    300-550    MHz,    4  3/8"    x    1-7/8"    x 
1  3/8"  aluminum  case  with  power  switch  and 
your    choice    of     BNC    or    RCA    receptacles. 
Requires  12  VDC®  10  mA, 
Model  202  price .  ,  ,  ,  .  $34.95 


rnents.  The  oscillator  uses  5th  overtone 
crystals  to  reduce  spurious  responses  and 
make  possible  fewer  multipliers  in  the  oscilla- 
tor chain  which  uses  1200  MHz  bipotars  for 
maximum  efficiency,  Available  with  your 
Choice  of  input  frequencqes  from  300-550] 
MHz  and  output  frequencies  from  14-220 
MHz.  Usable  bandwidth  is  about  1%  of  the 
input  frequency  but  can  be  easily  retuned  to 
cover  more.  Requires  12  VDC  @  30  mA. 

Model  408  price  ***.», ...  $59.95 

.005%  crystal  included 


VHF  RECEIVER 


11      crystal     controlled 
channels.     Available    in 
your  choice  of  frequen- 
cies from   135-250  MHz 
in      any     one     segment 
from     1-4     MHz     wide. 
I.F.    bandwidth    (chan- 
nel   selectivity)    available    in    your   choice   of 
±7.5  kHz  or  il  5  kHz+  8  pole  quartz  filter  and 
a  4-pole  ceramic  filter  gives  more  than  80  dB 
rejection    at     2X    channel    bandwidth.    Phase; 
locked  loop  detector.  Frequency  trimmers  for 
each    crystal.    .2    to    -3    microvolt    for    20   dB 
quieting.   Dual-gate  MOSFETS  and  integrated! 
circuits.    Self-contained    speaker  and  external 
speaker    jack.    Mobile    mount   and    tilt   stand. 
Aluminum  case,  6"  x  7"  x  1  -3/8'\ 
Model  FMR  260-PL  price: 

135-180  MHz 

181-250  MHz   .„ 

Price   includes  one  ,001%  crystal, 
crystals    $8.95    ea.    This    receiver 


.  -$149-95 

.  .  $1  59.95 

Additional 

is    recom 


mended     in     Dr.    Taggart's    Weather    Satellite, 
Handbook* 


HOW  TO  ORDER:  All  items  on  this  page  are| 
available  only  from  Vanguard  Labs.  For  re- 
ceivers and  converters  state  model,  input  and 
output  frequencies,  and  bandwidth  where 
applicable.  For  the  fatest  service  call  (212) 
468  2720  between  9  AM  and  4  PM  Monday 
through  Friday,  except  holidays.  Your  order 
can  be  shipped  COD  by  Air  Parcel  Post. 
BY  MAIL:  Send  vour  order  to  Vanguard 
Labs,  196-23  Jamaica  Avenue,  Hollis,  NV 
11423  and  include  remittance  bv  postal 
money  order,  cashiers  check  or  certified 
check.  Personal  checks  are  also  accepted,  but 
banks  now  require  3  weeks  for  checks  to 
clear,  therefore  this  will  delay  your  order 
Include  sales  tax  if  you  reside  in  New  York 
State. 

PURCHASE  ORDERS:  We  accept  purchase 
Orders  from  US  and  Canadian  government 
agencies,  universities,  and  AAA  rated  corpora- 
tions. Our  terms  are  Net  30  days, 
FOREIGN  ORDERS;  Must  remit  payment  in 
full  in  US  funds  plus  postage  and  insurance 
fees,  if  complicated  customs  forms  are  re- 
quired, please  forward  your  order  to  an 
import-export  agent. 

SHIPPING:  We  ship  all  our  merchandise  by 
insured  parcel  post  or  air  mail*  Special  de- 
livery is  also  available.  Prices  include  shipping 
by  regular  parcel  post  if  you  remit  with  your 
order.  For  air  mail  shipping  add  SI. 00. 
Postage  will  be  added  on  all  CODs.  purchase 
orders,  and  foreign  orders. 
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Home  Brew 
An  Elephant! 


Hams  needed  for  the  wove  to  Pasadena.  The  sign  says  "Hams 
do  it  with  more  frequencies. " 


John  W.  Kumnen  WB6IQS 
5426  Duke  Ave. 
Oar&mont   CA  9171 J 

Cal  Poly's  award-winning 
197  7  microprocessor- 
equipped  Rose  Parade  entry 
was  aided  by  amateur  radio* 
It's  not  easy  to  move  a  six- 
teen-foot high,  forty-foot 
long,  thirteen-ton  elephant 
from  Cal  Poly  University  at 
Pomona  to  Pasadena's  Rose* 
mont  Pavilion.  The  twenty- 
seven  mile  trip  required  a 
month  of  planning  and 
special  permits  from  alt  the 
cities  along  the  way* 

The   move   was  aided   by 


local  hams  in  the  long  trek  to 
the  final  assembly  site. 
WR6ACD  hams  volunteered 
for  the  "duration/'  leaving 
Pomona  on  December  23, 
1976t  about  1:00  am  and 
arriving  in  Pasadena  at  8:30 
am.  Numerous  breakdowns 
and  difficulties  with  the 
hydraulic  system  delayed  the 
arrival  of  the  float  until  the 
early  morning  rush  hour  was 
welt  under  way.  The  hams 
used  94  simplex  to  keep  com- 
mun  i  cations  between  the 
police  escort,  float.,  and  con- 
voy vehicles. 

Many  donations  were 
necessary  to  make  this  float  a 
reality.  The  two  front  legs 
were  loaned  by  Northrop 
Aviation  and  were  originally 
designed  to  be  F-5E  landing 
gear  for  a  jet  fighter.  Rock- 
well International  donated  a 
set  of  PPS-4  microprocessor 
chips  and  developmental 
hardware  to  use  in  controlling 
the  animation  and  monitoring 
the  instrumentation  on  the 
float  There  is  a  very  long  list 
of  donors  for  the  1977  Rose 
Float;  it  would  be  impossible 
to  list  them  all. 

The  project  was  entirely  a 

student-run  volunteer  effort 
by  the  joint  campuses  of  Cal 
Poly  Pomona  and  San  Luis 
Obispo.  Most  of  the  flowers 
were  grown  on  the  campuses 


Access  door  to  the  operator's  positions. 


Construction  of  the  mother  elephant's  hip. 
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and  money  was  raised  by  the 
students  through  the  sale  of 
flowers,  raffle  tickets,  and 
various  community  activities. 

The  float  was  unique  in 
several  ways,  One:  There  was 
not  a  pod  under  the  elephant. 
In  most  floats,  the  pod  hides 
the  main  drive  motors  and 
supports  the  structure;  how- 
ever, Cal  Poiy's  entry  had  the 
legs  standing  directly  on  the 
ground.  The  main  drive 
power  was  through  hydraulic 
motors  in  the  rear  legs  with 
the  front  legs  used  to  steer. 
Two:  The  forty-five  second 
animation  sequence  was  con- 
trolled by  a  system  con- 
taining the  microprocessor,  a 
Master  Animation  Controller 
(MAC),  and  manual  controls. 
The  float  used  limit  switches 
for  feedback  to  signal  the  end 
of  a  particular  unit's  travel. 

The  animation  was  very 
compieXj  requiring  twenty 
channels  of  information,  in- 
cluding motions  for  both 
elephants'  heads,  eyes,  and 
ears,  the  mother's  trunk,  the 
baby's    legs,    and    both    pro- 


Mo  ther  elephant  and  baby  going  down  the  parade  route. 


pellers  on  the  baby.  Origi- 
nally, the  plans  called  for  the 
mother  elephant  to  roller 
skate  down  the  parade  route. 
Joints  were  placed  at  the 
shoulders,  hips,  and  knees  for 
hydraulic    rams    to    be    acti- 


vated by  a  series  of  pro- 
grammed leg  motion  com- 
mands to  simulate  a  kind  of 
smooth  walking  motion.  Un- 
fortunately, the  lack  of  time 
and  suitable  hydraulic  equip- 
ment      prevented      these 


motions     from    being 
pleted. 


com- 
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following 
WA6HF 
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thanks     to     the 
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GOQ,  and  WA6RJN. 


Social  Events 


ROYAL  OAK  Ml 
JAN  8 

The  Oak  Park  Amateur  Radio 
Club's  Ninth  Annual  Swap  n'  Shop 
will  be  Sunday,  January  8,  1978,  at 
The  Frost  Junior  High  School  in  Oak 
Park  (north  of  Nine  Mile  on  Scotia)- 
Tafkih  on  52/52.  Admission  is  S2  - 
ample  table  space.  Hours  are  from  8 
am  to  3  pm.  Prizes  and  refreshments. 
For  further  into,  write  to:  Lee  RiceEli 
WA8RIMBH  118  South  Pleasant,  Royal 
Oak  m  48067. 

SOUTH  BEND  IN 
JANS 

A  Swap  &  Shop  will  be  held  Jan- 
uary 8,  1978,  at  the  New  Century 
Center  in  downtown  South  Bend  by 
river  on  U.S,  31  Oneway  North  across 
from  St,  Joseph  Bank  Building.  Half 
acre  in  one  large  room  at  ground  level 
of  entrances  and  loading  dock.  Four 
lane  highways  to  door  from  all  direc- 
tions. Talk-in  on  52-52  and  area 
repeaters, 

RICHMOND  VA 
JAN  15 

The  Richmond,  Virginia,  Winterfest 
will  be  held  on  January  15,  1978,  at 
the  Bon  Air  Community  Center,  spon- 
sored by  the  Richmond  Amateur  Tele- 
communications Society.  ARRL  coor- 


dinated, Technical  symposium,  draw- 
ing, home  brewers  contest  —  2 
divisions,  over  18  and  under  —  with 
framed  certificate  to  winners  with 
Most  Original  Idea,  Best  Mechanical 
and  Best  Electrical  Construction,  FCC 
exams  will  be  administered,  starting  at 
10  am  —  to  take  exam,  mail  Form  610 
at  least  five  days  prior  to  Fast  to 
address  below.  Send  SASE  if  you  need 
Form  610,  Commercial  exhibits, 
indoor  flea  market,  $2.00  (table  in- 
cluded), outdoor  frostbite  tailgate  flea 
market,  $1.00,  Admission  $2, 
children  under  12  free.  RATS  mem- 
bers excluded  from  contest  and  draw- 
ing. Talk-in  on  2S-88  and  52  simplex. 
Richmond  Amateur  Telecommunica- 
tions Society,  PO  Box  1070,  Rich- 
mond VA  23208. 

WAUKESHA  W I 
JAN  21 

The  6th  Annual  Midwinter  Swap- 
fest  of  the  West  All  is  Radio  Amateur 
Club  will  be  held  Saturday,  January 
21,  1978,  starting  at  8  am,  at  the 
Waukesha  County  Expo  Center.  Direc- 
tions: 1-94  to  Waukesha  Co,  F,  south 
to  FTf  west  to  Expo  Center,  Tickets 
are  $1.50  in  advance,  $2.00  at  the 
door;  reserved  tables  are  $1.50  in 
advance.  Write:  WAR  AC,  PO  Box 
1072,  Milwaukee  W I  53201. 


FORT  WAYNE  IN 
JAN  22 

The  annual  Fort  Wayne  Winter 
Hamfest  will  be  held  on  January  22  at 
Shi  km  Hall,  north  of  Fort  Wayne, 
from  8  am  until  4  pm  local  time. 
Early  parking  is  available  and  28/88 
and  52/52  will  be  monitored.  This 
yearly  event  is  sponsored  by  the  Allen 
County  Amateur  Radio  Technical 
Society  (AC/ARTS).  Admission  is 
$2.00  at  the  door.  Table  space  is 
available  at  $1.50  per  half  table 
(about  4  feet). 

WHEATOIM  IL 
FEB  5 

The  Wheaton  Community  Radio 
Amateurs  will  hold  their  16th  Annual 


Midwinter  Swap  &  Shop  on  Sunday, 
February  5,  1978,  from  8  am  to  5  pm, 
ai  the  DuPage  County  Fairgrounds  on 
Manchester  Road  (near  County  Farm 
Road}  on  the  west  side  of  Wheaton, 
Illinois.  Some  tables  will  be  provided, 
but  bring  your  own  if  possible.  The 
WCRA  invites  anyone  with  an  interest 
in  buying  or  selling  new  or  used 
electronic  equipment  to  attend  this 
hamfest,  which  will  be  Inside  four 
large  heated  buildings  at  the  fair- 
grounds. Advance  tickets  (available 
until  January  23)  are  $1.50,  and 
tickets  at  the  door  are  $2,00,  Checks 
should  be  made  payable  to  the  club. 
Write  Don  Snyder  WB9VFC,  623 
Meadows  Boulevard,  Apartment  3C, 
Addison  I L  601 01. 
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_    -METER  FM  TRANSCEIVERS. 

BOTH  SYNTHESIZED  FOR  STANDARD 
AND  "ODD-BALL"  REPEATER  SPLITS! 


Model  FNt«28   Check  these  outstanding  features: 
Fully-synthesized  from  144  to  148  NtHz  in  5  KHz  steps. 
Bright  six-digit  frequency  display.  Supplied 
with  simplex,  plus  600  and  minus  600  KHz 
offsets.  Up  to  two  additional  Mnon-standard" 
offsets  available.  Clean  25  watt  transmitter, 
0,25  UV  receiver  with  helical  front  end,  Modu- 
lar construction.  All  solid  state.  Complete  with 
base  station  and  mobile  mounts,  hardware, 
DC  cable,  microphone  and  manual. 
Introductory  priced  at  only  $359.93- 


Model  FM-DX   Compare  the  specifications  of  this 
unchallenged  performer.  40  watt  transmitter  output 
Extended  frequency  coverage  from  143.5  to  148,5  MHz  to 
facilitate  MARS  and  CAR  Supplied  with  simplex,  plus  600 
and  minus  600  KHz  offsets.  Up  to  three  additional  "non- 
standard" offsets  available.  LED  frequency  display. 
Selective,  single  conversion  receiver.  Rugged  extruded 
chassis  and  modular  construction  will  withstand  the  most 
severe  environment,  Engineered  and  built  in  USA.  Shipped 
with  mobile  mounting  hardware,  power  cables,  microphone 
and  manual  Limited  time  pricing  only  $499.00. 


Optional  accessories:  Include  base  station,  power  supplies,  tone  encoders 

antennas  and  solid  state  power  amplifiers.  Write  or 

telephone  today  for  detailed  specifications. 

Count  on  Clegg  superior  service.   Clegg  s  well  staffed,  well  equipped  organization  is  always  available  to  you. 

Whether  you  need  free  product  literature,  replacement  parts,  service  or  just  information,  make  a  free 

Watts~1ine  call  from  anywhere  in  the  USA  (except  Pennsylvania)  at  no  cost,  Just  dial  1-800-233-0250. 

In  Pennsylvania,  call  (717)  299-7221  collect. 
Should  your  Clegg  product  ever  require  service,  you  can  expect  the  fastest  turn-around  time  in  the 

industry— typically  48  hours— almost  always  less  than  one  week. 
Direct  to  you*  Because  Clegg  considers  licensed  amateurs  a  professional  group,  you  can  purchase  directly 

from  Clegg  and  save  dealer  and  middleman  markup.  And  you're  protected. 

All  Clegg  products  are  sold  with  a  10-day  money-back  guarantee. 

To  place  your  order,  send  check  (Visa  or  Master  Charge  accepted)  to  Clegg  Communications  Corporation,  191 1  Old 

Homestead  Lane,  Greenfield  Industrial  Park  East,  Lancaster,  PA  17601, 


/ 


/ 


For  faster  service! 
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I  have  found  that,  in  many 
cases,  hams  are  unaware 

how  transistors  really  work, 
Although  it  might  only  be 
necessary  in  some  cases  to 
memorize  what  an  NPN  or  a 
PNP  transistor  looks  like, 
understanding  how  they  work 
can   be  extremely   bene  fie  iaL 

This  article  should  help 
the  beginner  who  does  not 
have  much  of  an  inkling  of 
how  these  solid  state  devices 
perform  their  magic.  It  will 
not  go  into  all  those  fancy 
names  like  CMOS,  MOSFET, 
etc.  I  chose  not  to  do  this  for 
only  one  basic  reason,  and 
that  is  that  I  do  not  have  the 
knowledge,  at  this  time,  to 
get  into  d  full- fledged  highly 
technical  article  on  this  sub- 
ject. 

Don't  stop  reading  now 
and  put  this  article  off,  unless 
you  know  your  stuff  about 
transistors.  You  Novices  and 
would-be  Novices,  pay 
attention.  There  are  a  few 
questions  on  the  higher  class 
exams  relating  to  transistors, 
so  it  might  pay  to  refresh 
yourself  before  you  take  the 
"big  step." 

The  Transistor 

In  a  transistor  of  common 
variety,  there  are  three  ele- 
ments which  do  the  work. 
They  are  the  emitter,  the 
base,  and  the  collector.  If  it 
helps  you,  these  correspond 
to  the  cathode,  grid,  and 
plate  of  a  vacuum  tube.  Thus, 
the  terms  of  tube  amplifiers 
have  corresponding  transistor 
terms;  e.g.,  grounded  grid 
becomes  grounded  base, 
cathode  follower  becomes 
emitter  follower,  and  so  on. 

The  transistors  we  are 
dealing  with  are  of  two  basic 
types,  NPN  and  PNP.  They 
are  shown  in  Fig,  1 .  As  can  be 
seen,  the  only  difference 
between  NPN  and  PNP  drawn 
schematically  is  the  direction 
of  the  little  arrow  inside  the 
transistor.  This  arrow  points 
opposite  to  the  direction  of 
current  flow,  which  is  shown 
in  the  circuit  by  the  two 
arrows  outside  the  transistor. 

How  They  Work 

Take  a  look  at  Fig.  2(a).  It 


John  PHson  Kl  UZ 
PO  Box  21 
Saunderstown   Rl  Q2&74 


Transistor  Primer 


shows  *  transistor  (NPN  in 
this  case)  amplifying  the 
sound  from  the  microphone 
and  delivering  it  to  a  speaker. 
The  power  source  is  a 
battery,  with  the  polarity 
marked. 

What  happens  in  this  cir- 
cuit is  that,  when  activated, 
the  microphone  pulls  elec- 
trons from  the  base  region  in 
this  transistor,  allowing  a 
flow  of  electrons  from  the 
emitter  to  the  collector.  How 
loud  the  sound  is  that  the 
microphone  picks  up  controls 
how  much  flow  of  current 
from  the  battery  there  will 
be,  and,  consequently,  how 
much  sound  there  will  be 
radiated  by  the  speaker. 
Thus,  an  accurate  reproduc- 
tion of  the  original  signal  is 
achieved.     This     idea     is 


demonstrated  in  Fig.  2(b). 
Bear  in  mind  that  this  circuit 
is  a  simplified  one,  and,  in 
actual  practice,  there  will  be 
some  other  components 
thrown  in  to  confuse  you  — 
but  the  theory  of  operation  is 
the  same. 

Now  that  wasn't  so  tough, 
was  it?  All  that  happens  is 
that  some  electrons  are  pulled 
out  of  the  center  (base) 
region,  and  that  allows  cur- 
rent to  flow  between  the 
other  two  regions  (emitter 
and  collector}.  The  current 
from  the  battery  "adds'*  to 
the  signal,  hence  the  amplify- 
ing effect. 

Recommended  Reading 

It  would  be  very  helpful 
for  you,  at  this  point,  to  read 
further  about  how  transistors 
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Fig,  h  The  two  basic  types  of  transistors. 
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work  and  are  made,  One 
book  that  I  have  found  to  be 
very  good  at  explaining  what 
I've  just  tried  to  explain,  and 
which  does  so  in  great  detail, 
is  Understanding  Solid  State 
Electronics,  which  is  put  out 
by  Texas  Instruments  and  can 
be  found  at  most  Radio 
Shack  stores.  Much  of  the 
basic  information  contained 
in  this  article  was  taken  from 
that  book. 

Conclusion 

You  now  understand  how 
the  basic  transistor  works.  It's 
absolute  simplicity.  Of 
course,  you  will  certainly 
meet  harder  terms  as  you 
learn  more  about  how  differ- 
ent types  of  transistors  work, 
such  as:  overlay  effect,  for- 
ward biasing,  alpha  cutoff 
frequency,  etc.  But,  for  now, 
you  don't  care  about  that, 
since  you  know  what  makes 
the  simple  NPN  tick,  and 
that's  good  enough  . .  .  for 
now  at  least.  ■ 


Fig.  2(a).  NFN  transistor  as  a  simple  audio  amplifier. 


Fig.  2(b).  Comparison  of  the 

original  signal  (left)  with  the 
signal  after  amplification. 
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C.  Richard  Sealey,  Jr.  WA4HVH 
3722  Rolling  Road 
High  Point   NC  27260 


Love  My  GTX 


-  -  user  report 
on  the  Genave  HT 


W'  ith  the  advent  of 
VHF-FM  and  re- 
peater operation  a  few  years 
ago,  keen  interest  in  ex- 
tremely portable,  reliable  and 
convenient  local  communica- 
tions took  a  big  upsurge. 
Manufacturers  followed  suit 
by  introducing  a  greater 
variety  of  equipment  to 
entice  the  desk-bound  ham 
into  increasing  his  operating 
time  and  combining  this 
new-found  fun  with  activities 
her  e  tof  ore  not  associated 
with  hamming. 

All  sorts  of  equipment  is 
now  available,  ranging  from 
moderately  sized  vfo  and 
synthesized  multi-mode  units 
to  relatively  small,  crystal 
controlled,  channelized 
hand-held  units,  and  rigs 
slightly  larger,  such  as  the 
TR-22,  the  Icom  units  and 
others.  And  it's  these  last  two 


categories    to    which    I    am 
directing  my  attention. 

A  couple  of  years  ago  I 
bought  a  Drake  TR-22  with 
the  idea  of  using  it  as  a 
combination  mobile  and 
hand-held  type  of  unit  It 
worked  rather  well  from  the 
car,  but  proved  to  be  much 
too  cumbersome  as  a  hand- 
held. There  is  nothing  quite 
like  walking  around  with  a 
mobile  rig  strapped  to  your 
shoulder,  your  arm  tangled 
up  in  the  mike  cord,  the  tele- 
scoping antenna  poking  you 
in  the  eye,  and  all  the  while 
exclaiming,  "Boy,  oh  boy, 
isn't  hamming  fun!'  Some- 
how, this  wasn't  "where  it 
was  at."  Also,  I  noticed  a 
creeping  paranoia  which  was 
besetting  me,  and  it  was 
especially  noticeable  when- 
ever I  left  the  rig  unattended 
in    the    car,    CB    thieves  are 


Factory 

My  Results 

Receiver  Sensitivity 

OJSuV 

0.14  uV 

(20  dB  of  quieting) 

Squelch  Threshold  Sensitivity 

0.07  uV 

0,05  uV 

Power  Output      (High) 

3.5  W 

3.3W 

(Low) 

Not  Given 

800  mW 

Battery  Drain        (High  xmit} 

Not  Given 

470  mA 

(Low  xmit) 

Not  Given 

170  mA 

(Squelched  Revet 

Mot  Given 

34  mA 

Spurious  Output 

Not  Given 

None  to  -60  dB 

Table  7. 


everywhere  and  hamming  is 
supposed  to  be  fun,  free  from 
both  worry  and  filing  forms 
with  the  local  authorities. 

Meanwhile,  a  friend  of 
mine  had  recently  purchased 
a  used  HT-220  slimline  which 
had  been  converted  to  the  2 
meter  band,  tn  it  were 
crystals  for  the  two  local 
repeaters,  the  maximum 
number  of  frequencies  it 
could  hold.  This  rig  seemed 
to  be  the  way  to  go.  It  was 
small,  lightweight,  con- 
venient, and  worked  like  a 
champ.  However,  for  my 
preference,  the  frequency 
limitations  proved  to  be  too 
restricting,  and  besides,  with 
a  few  rare  exceptions,  those 
things  are  damn  expensive* 
And  if  you  want  more  fre- 
quencies, you  need  to  convert 
to  the  "omni"  version.  This 
adds  to  the  cost,  size,  and 
weight.  So,  it  seemed  that 
further  searching  was  neces- 
sary- 

I  began  to  scrutinize  all 
the  ads  and  other  material  I 
could  find  on  hand-held 
units.  Meanwhile,  the  ham 
club  of  a  school  at  which  I 
was  taking  some  courses 
acquired  a  Wilson  1402-SM 
and  allowed  me  to  use  it  for  a 
while.  It  worked  very  welL  It 


had  a  solid  2.5  Watts  output, 
the  receiver  was  extremely 
sensitive,    and    it   had   good 

selectivity  and  intermod 
rejection.  But  there  were  cer- 
tain things  I  didn't  really  like 
about  it  —  like  not  being  able 
to  see  anything  but  the 
speaker  grill  while  trans- 
mitting, I  never  could  under- 
stand why  they  put  the  mike 
element  at  the  bottom  of  the 
case.  It  certainly  is  no  tele- 
phone receiver,  AJso,  the  unit 
was  too  targe.  It  just  wasn't 
particularly  comfortable  to 
carry,  especially  if  you  don't 
have  "King  Kong"  hands.  So 
my  search  continued. 

After  looking  at  just  about 
everything  that  everyone 
makes  in  hand-helds  for  the 
amateur  market,  there 
seemed  to  be  only  one  that 
might  meet  the  criteria  which 
I  had  set  for  myself  -  the 
Genave  GTX- IT.  The  specs 
looked  good  and  the  size  was 
rather  small  as  compared  with 
everything  else  on  the  market 
except  the  HT-220  slimline. 
But,  the  price  was  a  little  high 
relative  to  some  others*  So  I 
considered  it,  and  pondered 
over  it,  and  tried  to  find 
someone  that  owned  one. 
But,  alas,  no  luck.  They  were 
too  new  to  the  market,  and 
all  everybody  wanted  was  a 
Wilson,  anyhow.  So,  one  day 
I  impetuously  decided  to  take 
the  plunge.  Off  to  the  bank  I 
went,  forcing  myself  to  think 
only  of  the  great  fun  and 
operating  pleasure  I  was  going 
to  experience  with  my  new 
tgmini  hand-held."  (That's 
what  Genave  calls  it.)  So  I 
mailed  my  order  and  waited. 

After  about  a  three  week 
waitj  I  woke  up  one  morning 
and  asked  myself,  "Why  am  i 
waiting?"  After  all  J  had  sent 
them  a  certified  check  for  a 
GTX-1T,  4  sets  of  crystals, 
and  a  leather  case.  And  their 
ad  had  boasted,  "Hurry!  Still 
time  for  Christmas  delivery." 
Well,  Christmas  had  just 
passed  and  I  sure  as  hell 
wasn't  waiting  until  the  fol- 
lowing Yuletide  season.  So  I 
utilized  the  services  of  "Ma 
Be  11"  and  gave  them  a  call. 
The  very  nice  people  at 
Genave  advised  me  that  they 
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were  making  some  produc- 
tion changes  and  circuit 
modifications  to  my  unit  and 
it  would  be  a  couple  of  weeks 
before  they  shipped.  Again,  I 
waited.  Finally,  after  one 
more  phone  call  and  a  little 
more  waiting,  it  arrived.  I 
unpacked  it  and  carefully 
inspected  it  for  damage  — 
none!  So  I  inserted  eight 
"AA"  nicads  into  the  battery 
pack  (that's  right,  it  uses  only 
eight)  and  put  the  pack  into 
the  rig.  I  turned  the  unit  on, 
adjusted  the  squelch ,  selected 
a  local  repeater  frequency 
and  "hit"  the  button. 
"Whadyaknow,  it  works." 
And  it  sounded  pretty  good, 
too.  So  for  the  next  test  I 
gave  a  friend  of  mine  a  call 
Lmd  asked  for  a  report,  He 
said  it  sounded  good,  with 
very  good  audio  quality,  but 
the  level  might  be  a  little  low. 
Apart  the  unit  came  and  an 
adjustment  of  the  deviation 
control  corrected  the  low 
audio. 

After  a  few  weeks  of  oper- 
ating, all  subsequent  reports 
were  favorable*  And  everyone 
wanted  to  know  the  "scoop" 
on  the  unit.  And,  of  course,  I 
wasn't  about  to  let  them 
wander  off  in  ignorance* 
After  all,  I  had  done  a  great 
deal  of  detective  work  prior 
to  my  purchase,  and  I  wanted 
everyone  to  know  I  had  done 
well  And  I  had,  too-  The 
darn  thing  is  small,  about  an 
inch  longer  than  the  HT-220 
slimline  but  otherwise  near 
the  same  dimensions,  In  other 
words,  it  doesn't  require  both 
hands  to  grip  it.  It  is  thin 
(1.25  inches,  except  for  the 


speaker  area),  not  too  wide 
(just  slightly  greater  than  2.5 
inches),  and  comfortable.  It's 
a  shame  the  ad  pictures  make 
it  appear  larger  than  it  is.  The 
only  possible  physical  draw- 
back may  be  its  weight: 
approximately  2.25  pounds. 
But,  1  guess  we  all  need  a 
little  more  exercise. 

Aside  from  being  a  handy 
size  and  very  attractive,  the 
GTX-1T  performs  very  well, 
meeting  or  exceeding  all 
factory  specs.  And  it  boasts 
some  nice  features  as  well.  It 
has  provisions  for  6  crystal 
control  channels,  a  high/low 
power  output  switch,  a  tre- 
mendously sensitive  receiver, 
good  audio  quality  both  in 
and  out,  and  a  clean  signal. 
Genave  also  included  a 
quality  control  lab  test  report 
with  my  rig.  This  included 
specifications  information  of 
my  individual  unit.  Now,  how 
long  has  it  been  since  you've 
seen  that  with  a  piece  of  ham 
gear  you  bought? 

One  day  I  decided  to  get 
together  with  some  test 
equipment  and  really  check 
the  unit  against  the  factory 
specs.  Most  of  the  gear  was 
Hewlett-Packard  and  the  way 
things  tallied  is  shown  in 
Table  1. 

I  should  also  include  that 
the  unit  features  a  dual  con- 
version superhct  receiver  with 
standard  10.7  MHz  and  455 
kHz  i-fs  and  a  six  pole  crystal 
filter.  And  since  the  unit  is 
really  their  commercial  hand- 
held tuned  lo  the  2  meter 
amateur  band,  there  are  other 
niceties  such  as  shielded  pots, 
a  sealed  rotary  switch,  G-10 


glass     epoxy     boards,     and 
rugged  construction. 

Although  component 
density  is  rather  high,  general 
maintenance  and  service  are 
eased,  somewhat,  by  incor- 
porating two  printed  circuit 
boards,  the  transmitter  board 
and  the  receiver  board, 
oriented  component  side  to 
component  side,  sandwich 
fashion.  Accessibility  to  them 
is  gained  by  snapping  the 
back  off  the  unit,  which 
exposes  the  battery  pack  and 
the  bottom  of  the  receiver 
board.  Five  screws  are  then 
removed  from  the  board  and 
the  board  lifted  from  the  case 
and  moved  laterally  to  extend 
beyond  the  edge  of  the  case. 
Two  screw  holes  on  the  right 
side  of  the  board  are  aligned 
with  the  two  retaining  labs 
on  the  left  side  of  the  case, 
two  screws  are  inserted  and 
tightened,  and  the  board  is 
secured  for  servicing  with 
easy  access  to  the  component 
side  of  both  boards  and  the 
foil  side  of  the  receiver  board. 
Getting  to  the  foil  side  of  the 
transmitter  board  requires 
further  surgery. 

Well,  there  you  have  it,  the 
whole  kit  and  kaboodle.  I've 
had  the  unit  for  eight 
months,  in  constant  use,  and 
have  experienced  no  prob- 
lems. I  got  the  built-in  luuch- 
tone  encoder  with  mine  and 
tt  works  very  well.  You  can 
have  it  either  way:  the  GTX-1 
without  the  encoder,  and  the 
GTX-1  T  with  the  encoder. 
Included  with  either  rig  is  an 
exceptional  owner's  manual, 
very  complete  and  informa- 
tive. 


So,  if  you  are  in  the 
market  for  a  2  meter  hand- 
held of  high  quality  and  ex- 
cellent performance  that's 
thin  enough  to  stick  in  your 
back  pocket,  you  might  con- 
sider doing  as  I  did  and  get  a 
GTX-1  T\  ■ 
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and  at  present  was  only  going  to 
commit  itself  to  coordination  of  three 
of  the  prime  60  kHz  channels  and  see 
what  type  of  activity  develops.  Pat 
Corrigan  KH6GQW  informed  me 
through  Bill  Orenstetn  KH61AF  that 
Hawaii  was  solidly  behind  the  NARC 
plan,  and  I  have  received  similar  input 
from  the  New  York/New  Jersey  area 
and  New  England.  Finally;  if  the 
rumors  we  received  at  Santa  Maria  are 
any  indication,  the  ARRL  is  also 
squarely  behind  the  NARC  proposal, 


and  it  would  surprise  me  to  see  them 
adopt  anything  else.  In  short,  it  looks 
as  H  the  guys  and  gals  up  in  Northern 
California  have  come  up  with  a 
winner,  and  have  done  so  with  very 
little  time  to  work  up  the  proposal. 
Finally,  and  for  what  ft  may  be  wonh, 
unless  something  far  better  comes 
along  —  a  plan  that  provides  relay 
communication  without  FM  repeaters 
—  |f  too,  endorse  the  NARC  plan  as 
being  the  most  logical  approach  to 
solving  a  rather  difficult  situation.  I'm 
aiso  grateful  to  Jay  O'Brian  W6G0, 
for  putting  us  in  the  position  of  being 


one  of  the  first  to  detail  it  to  you. 

What  about  the  non-repeater 
people,  those  involved  in  weak  signal, 
long  haul  SSB,  EME,  AM,  and  other 
narrowband  modes?  By  and  large  they 
ere  far  from  happy,  and  many  have 
already  made  it  publicly  known  that 
they  do  not  believe  the  promises  of  a 
non-channelized,  non-FM  segment 
between  repeater  inputs  and  outputs. 
They  doubt  the  ability  of  any  council 
or  individual  to  enforce  such  a  restric- 
tion. They  cite  the  fact  that  synthe- 
sized FM  equipment  is  channelized 
and  the  spectrum  in  question  is  tech- 
nically open  for  anyone  to  use  regard- 
less of  mode.  They  doubt  if  an  ama- 
teur will  QSY  two  megahertz  just  to 
get  a  simplex  QSO,  and  figure  that, 
councils   and  coordinators  not  with- 


standing, the  spectrum  will  eventually 
channelize  itself  unless  they  act  to 
protect  it  In  general,  those  now  using 
this  spectrum  feel  (hat  repeaters  and 
FM  have  no  business  whatever  down 
there  and,  as  for  what  the  future  holds 
.  ,  ,  well,  your  guess  is  as  good  as 
mine*  One  thing  is  certain  -  [he 
people  There  now  have  no  mention  of 
being  kicked  out,  no  matter  the  cost; 
many  have  made  this  quite  clear.  As 
one  caller  to  the  ''Looking  West" 
answering  machine  put  it,  "Promrses 
are  cheap  ...  it's  keeping  them  that's 
not  possible," 

NOT  WITH  IT  DEPARTMENT 
Since     the     technical     committee 

Continued  on  page  153 
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In  my  more  than  65  years 
of  association  with  radio 

{started  in  1909),  I've  run 
into  some  more  or  less  extra- 
ordinary and  odd  published 
angles,  and  it  occurs  to  me 
that  many  readers  of  this 
magazine  would  also  enjoy 
them. 

As  far  as  I  have  been  able 
to  learn,  the  very  first  printed 
article  about  radio  in  the 
United  States  appeared  in  the 
December,  1898  issue  of 
Frank  Leslie's  Popular 
Monthly.  It  was  a  7  page 
write-up  entitled  "Space  Tele- 
graphy" and  had  more  than  a 
half-dozen  pictures  and  dia- 
grams. It  certainly  makes 
fascinating  reading! 

After  the  construction  of  a 
coherer  (about  the  earliest 
detector),  it  says,  " 
metallic  filings  form  a 
detector  for  electric  vibra- 
tions of  the  greatest  sensi- 
bility.11 Then  it  goes  on  to 
say:  "Dr.  Lodge  has  suggested 
the  name  'coherer*  for  this 
piece  of  apparatus,  and  his 
investigations,  together  with 
those  of  a  number  of  other 
scientists,  have  developed  its 
possibilities    and   refined   its 


sensitiveness  until  it  exceeds 
all    other    instruments    as  a 

detector  of  electrical  oscilla- 
tions/' 

The  final  paragraph  of  this 
1898  write-up  appeals  to  me 
as  being  doubly  interesting.  It 
questions  the  future  of  wire- 
less in  some  ways,  but  also 
does  some  interesting  pro- 
phesying: '*  .  .  .  the  Marconi 
apparatus  cannot  direct  the 
waves  it  evokes  and  must 
expend  at  the  sending  station 
sufficient  energy  to  fill  to 
repletion  the  sphere  of  space 
of  which  the  transmitter  is 
the  center  and  the  receiver 
but  a  mere  point  on  the 
surface.  Applied  to  trans* 
mission  over  long  distances, 
such  an  expenditure  of  en- 
ergy becomes  commercially 
appalling,  so  that  unless  some 
present  unknown  means  of 
giving  the  waves  in  a  predeter- 
mined direction  shall  arise, 
the  reliable  old  wire  along 
which  the  electric  pulsations 
conveniently  slip  promises  to 
remain  a  familiar  object.  In 
special  cases,  such  as  inter- 
communication between 
ships  at  sea,  the  transmission 
of   signals    between    moving 


objects,  as  railway  trains,  or 
army  corps,  or  in  the  emer- 
gency of  a  broken  cable,  wire- 
less telegraphy  may,  and 
probably  will,  prove  itself  of 
immense  value;  but  these  are 
the  exceptions  rather  than 
the  rule  . , .  YetJ  the  coherer 
is  one  of  the  great  discoveries 
of  the  age." 

Another  interesting  item 
appeared  in  The  American 
Monthly  Review  of  Reviews 
for  June,  1899,  In  it  is  an 
article  about  Marconi  by  his 
engineer.  Dr.  Erskine  Murray, 
who  said:  "Our  messages 
seem  to  carry  best  in  fog  and 
bad  weather;  thunderstorms 
and  electrical  disturbances  do 
not  interfere  in  the  least.  The 
Earth's  curvature  makes  no 
difference  at  all;  these 
Hertzian  waves  follow  around 
smoothly  as  the  Earth  curves. 
Messages  can  be  sent  to  any 
distance  given  a  sufficient 
height  of  wire  —  if  you 
double  the  height  of  your 
mast  you  can  send  a  message 
four  times  as  far  -  the  range 
of  distance  increases  as  the 
square  of  the  mast's  height.  A 
horizontal  wire,  placed  at 
whatever    height,    is    of    no 
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value   in  sending  messages  — 
all  that  counts  is  the  vertical 

component/' 

An  item  appeared  on  page 
133  of  Radio  Journal  for 
September,  1923,  saying:  "A 
prominent  aircraft  engineer, 
who  conducted  radio  tests 
during  a  balloon  race,  insists 
that  there  is  no  static  at  an 
altitude  of  3000  feet  or 
over.1'  It  concludes:  "Most  of 
us  can't  live  there,  however." 

One  of  the  biggest  "boo 
boos,"  I  think,  was  published 
in  Radio  Doings  for  the  week 
of  Oct.  24-30,  1926,  Under 
the  general  heading  of 
"October  in  Radio  History/1 
this  appeared:  "1914.  E.  K 
Armstrong  was  issued  a 
patent  covering  the  regenera- 
tive circuit,  also  known  as  the 
superheterodyne  circuit/'  - 
Gosh! 

In  the  issue  of  December 
31,  1927,  this  same  magazine 
had  a  full  page  advertisement 
headed  up  "Why  Radio  is 
Better  with  Battery  Power." 
It  went  on  to  say,  "A  well- 
made  B  battery  is  the  best 
form  of  'b*  power  supply  for 
all  radio  receiving  sets.  Best  in 
quality  of  reproduction,  more 
dependable,  lower  in  cost, 
more  economical  in  operation 
and  most  convenient  .  .  .  the 
pure  current  {direct  current) 
of  the  'B1  battery  permits 
clear,  rounded  tones  to  come 
from  the  receiver  . ,  *  Radio 
is  more  dependable  with 
battery  power . . ." 

This  one  comes  from  page 
77  of  Radio  Doings  for  Aug. 
16,  1925:  "Ttie  new  flat  cell 
4B'  battery  recently 
announced  by  the  National 
Carbon  Co.,  makers  of 
Eveready  batteries,  utilizes 
the  new  principle  of  patented 
battery  construction  by  sub- 
stitution of  flat  cells  for 
cylindrical  cells.  More  than 
30,000  of  these  batteries  have 
already  been  tested  by  users 
in  actual  service  and  from  30 
to  52%  longer  life  has  been 
obtained  under  the  same  con- 
ditions of  service  as  compared 
with  any  cylindrical  cell 
batteries  of  the  same  external 
dimensions." 
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On  page  75  of  Radio 
Doings  for  July  19, 1925,  this 
advice  appeared:  "If  you  live 
in  a  so-called  'dead  spot'  - 
that  is,  where  you  cannot 
receive  certain  stations  -  take 
off  the  ground  connection  on 
your  receiver.  This  will  make 
[oca!  reception  better,  at 
feast/' 

The  literature  shows  how 
even  our  greatest  scientists 
and  inventors  can  have  wrong 
ideas.  For  example,  Michael 
I.  Pupin  (1858-1935)  was 
sure  that  radio  signals  were 
possible  only  with  a  return 
circuit  through  the  earth. 
Quoting  from  his  autobiog- 
raphy: "Every  now  and  then 
we  are  told  that  wireless  sig- 
nals might  some  day  be  sent 
to  the  planet  Mars.  (Pupin) 
considers  these  suggestions 
unscientific  for  the  simple 
reason  that  we  cannot  get  a 
ground  on  the  planet  Mars 
and,  therefore,  cannot  take  it 
into  close  partnership  with 
our  Hertzian  oscillations. 
Without  that  partnership, 
there  Is  no  prospect  of  cover- 
ing long  distances." 

With  a  radio  receiver  in 
practically  every  car  on  the 
road  now,  it's  interesting  to 
look  back  and  see  how  they 
were  regarded  45  years  ago. 
This  is  what  Radio  Broadcast 
magazine  said  in  what  un- 
doubtedly is  an  editorial, 
although  it  is  headed  " Profes- 
sionally Speaking/1  on  page 
200  of  the  February,  1930 
issue,  "  , , .  We  venture  to 
offer  an  opinion  on  this 
business  of  radios  for  auto- 
mobiles. It  seems  to  us  that 
there  are  several  people  to  be 


considered     —     the     auto 
mobilist,    the    innocent    by- 
stander already  bothered  with 
noise    from     autos    and    in 
danger  of  being  run  over  by 
one-arm   drivers,  and    finally 
the    set    manufacturer.    The 
automobilist  has  about  all  he 
can  do  now  to  stay  on  the 
straight  and  narrow.  Are  we 
to    have   one-arm  drivers  to 
add  potential  sources  of  acci- 
dents?   And    we    cannot  see 
how     anyone     could     enjoy 
much     radio     music     while 
journeying  about  in  an  auto. 
The  rumble  of  the  motor  and 
of  other  cars1  motors  would 
completely  mask  out  any  low 
frequencies,     even     if    they 
could  be  obtained  from  the 
small  loudspeaker  that  will  be 
put  in  the  can  The  pedestrian 
or  dweller  by  the  roadside  is 
already     complaining    about 
traffic   noise.  The  din   from 
autos  that  pass  your  house,  if 
equipped     with     radio    sets, 
would    be    worse  than   your 
neighbor's  set  which  may  be 
very  loud  —  it  usually  is  — 
but  is  tuned  to  one  program. 

Instead  you  would  listen  to  a 
dozen  programs  at  once  going 
up  and  down  the  street.  It  is 
our  opinion  that  the  only 
people  who  will  benefit  by 
radios  for  automobiles  are 
those  who  make  —  and  sell  - 
the  sets*  The  technical  diffi- 
culties of  building  a  high- 
quality  set  for  installation 
within  the  confines  of  the 
average  car  are  almost  insur- 
mountable. The  loudspeaker 
cannot  be  very  efficient  at 
low  frequencies  because  there 
is  not  sufficient  space  avail- 
able." 


On  page  309  of  the  April, 
1930  same  magazine  (Radio 
Broadcast) ,  we  read  this: 
"New  Hampshire  State  Com- 
missioner of  Motor  Vehicles 
Griffin  says:  'New  Hampshire 
is  against  automobiles 
equipped  with  radios  which 
can  be  operated  while  the  car 
is  in  motion.  This  department 
is  satisfied  that  the  greater 
percentage  of  accidents  is  due 
to  inattention  of  drivers,  and 
where  a  radio  is  being  oper- 
ated while  the  car  is  in 
motion,  it  certainly  would 
tend  to  divert  the  attention 
of  the  operator/  " 

Perhaps  on  a  slightly  more 
constructive  tone,  here  are  a 
couple  of  magazine  clippings. 
This  announcement  was  in 
the  July  4,  1926  issue  of 
Radio  Doings:  "The  U.S. 
Civil  Service  Commission 
announces  competitive 
examination  for  Radio  Engi- 
neer, $3,800.00;  Associate 
Radio  Engineer,  $3,000.00; 
Assistant  Radio  Engineer, 
$2,400.00."  Perhaps  we 
should  explain  these  are 
annual  salaries!  Quite  differ- 
ent from  our  present-day 
inflated  figures! 

This  really  interesting  item 
was  on  page  80  of  Radio 
Doings  for  Sept.  6,  1925:  "A 
method  of  'canning1  radio 
broadcasts  has  been  de- 
veloped in  Germany.  The 
invention  makes  it  possible  to 
receive  radio  signals  and 
retain  them  in  the  form  re- 
ceived, so  that  they  are 
accurately  reproduced  and 
released."  How  does  this 
compare  with  our  present-day 
instant  reruns  of  TV? 


To  conclude,  here  are  a 
couple  of  true  comments  on 
electrical  matters,  although 
not  referring  to  wireless.  The 
City  of  Los  Angeles  was  first 
lit  by  electricity  on  its  streets 
on  the  night  of  December  31 , 
1882.  The  Gas  Company  had 
vigorously  opposed  electric 
street  lighting,  and  some  of 
the  arguments  against  it  were 
pretty  farfetched  and  ridicu- 
lous! It  was  claimed  the 
electric  lights  attracted  bugs, 
contributed  to  blindness,  and 
had  a  bad  effect  on  ladies1 
complexions! 

And  then  this  one  on 
August  27,  1930,  in  an 
Oregon  newspaper:  "It  is  said 
that  25%  of  the  telephones  in 
the  U.S.  are  now  operated  by 
dial  system  and  that  by  1940 
the  conversion  will  be  com- 
plete. That  is  bad  news, 
indeed.  The  change  will 
throw  a  lot  of  people  out  of 
employment  and  add  to  the 
worries  of  phone  users.  To 
use  a  dial  successfully,  a  man 
should  be  a  graduate  in  elec- 
trical engineering  and  also 
know  something  about  safe- 
cracking . . .  Dial  phones 
should  not  be  permitted  any- 
where in  towns  under 
500,000  people.  In  the  larger 
cities  people  become  accus- 
tomed to  misery  and  a  little 
more  won't  hurt  them/1 

Anyhow,  the  world  does 
move!  But  it's  fun  to  glance 
back.  After  all,  we  Ye  now 
having  a  huge  national 
nostalgia  binge  -  200  years! 
So,  it  isn't  out  of  order  to 
indulge  in  a  little  wireless 
nostalgia  along  with  the 
nation's.  ■ 
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meeting  last  week,  l  have  been  trying 
to  find  a  nice  way  to  put  it,  but  for 
the  life  of  me,  I  can't.  In  early 
December,  the  Two  Meter  Technical 
Committee  of  the  SCR  A  will  bring 
before  the  membership  for  ratification 
a  proposed  low  megahertz  band  plan 
which  places  Southern  California  on 
the  "even"  channels,  10  kHz  higher 
than  the  rest  of  the  nation  and  with 
nineteen  potential  channel  pairs.  This 
whole  situation  places  me  between  a 
stone  and  a  hard  spot  for  two  reasons. 


First,  as  many  of  you  are  aware,  I 
happen  to  hold  elective  office  in  the 
SCRA+  and  second  (and  more  impor- 
tant), after  a  lot  of  soul-searching  I 
find  myself  in  opposition  to  the 
decision  of  the  technical  committee. 
Now,  before  I  get  a  lot  of  irate  and 
nasty  letters  from  amateurs  involved 
in  emergency  service  communication 
networks,  let  me  say  from  the  outset 
that  my  sympathies  and  desires  lie 
directly  with  them,  I  am  not  con- 
vinced that  there  is  any  need  whatever 
for  repeaters  between  144.5  and 
146.5  megahertz  —  not  at  the  expense 


of  all  other  activity,  including  emer- 
gency services.  Nor  do  I  feel  that  the 
SCRA's  Two  Meter  Technical  Com- 
mittee has  made  a  technical  error.  In 
fact,  based  on  existing  spectral 
activity,  they  made  on  a  purely  tech- 
nical basis  a  logical  decision  for  this 
area.  However,  coordination  councils 
such  as  the  SCR  A  have  now,  by  virtue 
of  the  report  and  order  on  repeater/ 
remote  deregulation,  graduated  into 
Individual  spectrum  management 
organizations  that  are  in  essence  part 
of  a  yet-to-be-establtshed  national 
council 

For  coordination  to  work  on  a 
national  basis,  it  means  that  individual 
local  needs  must  be  handled  as 
"special  cases"  on  a  case- by  case  basis 
and     in     relation     to    a    nationally- 


accepted  standard,  For  everyone  to  go 
his  own  way  and  begin  coordination 
efforts  in  this  new  spectrum  on  a 
haphazard  basis,  without  any  thought 
given  to  what  the  neighboring  area  is 
doing,  will  have  to  lead  to  chaos.  Can 
you  imagine  what  it  would  be  like  if 
three  adjoining  areas  each  chose  a 
different  band  plan?  If  area  A  ran 
even  20  kHz,  area  B  ran  odd  20  kHz, 
and  area  C  went  with  30  kHz  and  15 
kHz  splits?  The  situation  would  not 
be  conducive  to  friendly  relationships 
between  areas. 

Yet,  in  Los  Angeles  County, 
Ventura  County,  Riverside  County, 
and  in  fact  statewide,  the  emergency 
services  network  pfan(  one  accepted 

Continued  on  page  f5S 
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Build  This 


FM  Signal  Generator 


-  -  peak  that  rig  for  mode  B  use! 


J.  C.  Chapel  W9HDA 
2349  Wiggins  Avenue 
Springfield  IL  62704 


Ti  he  OSCAR  amateur 
satellites  h;ive  caused  a 
renewed  interest  in  VHP  and 
10  meter  preamplifiers.  Most 
of  these  preamps  provide 
enough  gain  and  noise  im- 
provement to  allow  them  to 
be  used  with  older  general 
coverage  receivers  and  surplus 
commercial  "boat  anchors*" 
In  order  to  be  effective, 
however,  the  receiver  used 
behind  any  preamp  or  con- 
verter must  be  properly 
aligned-  Many  available 
receivers  employ  a  455  kHz 
i-f  section,  which  must  be 
properly  adjusted  for 
optimum  receiver  perfor- 
mance. However,  many  hams 
do  not  possess  the  signal 
generator  necessary  to  adjust 
i-f  stages,  and  unfortunately, 
many  older  kit  type  gen- 
erators do  not  remain  stable 


long  enough  to  complete  the 
tune-up. 

This  article  describes  an 
easy  to  build  FM  fixed  fre- 
quency signal  generator  for 
455  kHz,  It  uses  two  readily 
available  ICs,  a  8038  function 
generator,  and  a  741  op  amp 
(see  ads  at  the  back  of  this 
magazine).  A  deviation  con- 
trol and  output  level  control 
are  provided,  but  the  fre- 
quency is  calibrated  at  just 
one  frequency.  It  is  possible 
to  change  the  value  to  work 
with  any  i-f  under  500  kHz 
by  simply  changing  resistance 
and/or  capacitor  values. 
Because  of  the  use  of  ICs,  the 
other  parts  required  are  rela- 
tively small.  Even  the  power 
supply  is  optional  if  a  good 
regulated  6  volt  posit! ve/nega- 
tive  supply  is  available. 

The  construction  of  a  2 
meter  receiver  prompted  the 
designing  of  this  generator 
The  need  for  an  FM  signal 
generator  had  existed  for 
several  years,  but  this  receiver 
construction  forced  the  issue, 
A  search  of  electronic 
catalogs    showed    that    there 


really  are  no  lower  priced  FM 
generators  available,  even  in 
kit  form.  Next  the  govern- 
ment surplus  list  was  re- 
viewed with  similar  results. 
There  are  surplus  units,  but 
prices  are  very  high,  cover 
much  wider  spectrum  than 
required,  and  have  many 
modes  of  modulation,  At  that 
point,  the  design  specs  were 
set  up  with  cost  and  avail 
ability  of  parts  prime  con- 
siderations. 

Circuit  Description 

Some  information  has 
been  written  on  the  8038 
function  generator,  but  really 
not  enough.  It  is  a  very  useful 
device  putting  out  sine, 
square ,  and  triangular  wave- 
forms of  a  quarter  volt  or 
more  in  amplitude.  Fre- 
quency range  is  from  a  small 
fraction  of  a  Hz  to  about  1 
MHz,  Only  a  few  external 
resistors  and  a  capacitor  are 
required  to  finalize  the  gen- 
erator. Since  an  audio  gen- 
erator was  already  available  at 
this  shack,  it  was  decided  to 
not    make    use    of   the    full 


frequency  capability  of  the 
8038.  Triangular  output  is 
available  on  pin  3  and  the 
square  wave  by  making  the 
10k  resistor  on  pin  9  a  poL 
Details  of  these  other  outputs 
can  be  found  in  manufacturer 
literature  and  a  limited 
number  of  articles. 

The  frequency  of  the 
generator  is  determined  by 
the  RC  combination  of  CI, 
the  120  pF  capacitor  (mylar 
ur  polystyrene  recom- 
mended), and  the  series  resis- 
tance of  R3  (500  Ohms)  and 
the  680  Ohm  resistor.  The 
variation  of  R3  shifts  the 
generator  frequency  over  a 
range  of  about  one  hundred 
thousand  Hz.  The  500  Ohm 
pot  across  pins  4  and  5  sets 
the  duty  cycle  or  symmetry 
of  the  waveshape. 

The  generator  output  is 
taken  from  a  voltage  divider 
connected  to  pin  2,  the  sine 
wave  output  An  output  of 
over  100,000  uV  is  available 
at  this  point.  The  output  level 
can  be  modified  by  changing 
the  ratio  of  the  1 0k  and  4.7k 
Ohm  resistors. 

FM  modulation  of  the 
8038  is  obtained  by  applying 
a  small  varying  signal  between 
pins  7  and  8  and  the  positive 
voltage  supply,  This  modulat- 
ing voltage  is  obtained  from  a 
simple  audio  osciliator  using 
just  one  1C,  a  mini-dip  741. 
Other  op  amps  can  be  used, 
but  experience  has  shown  the 
741  is  one  of  the  easiest  to 
work  with  and  the  cost  is 
very  low. 

This  osciliator  uses  a  notch 
network  from  the  op  amp 
output  to  the  negative  input. 
The  result  is  a  sine  wave 
oscillation  at  about  1000  Hz. 
This  signal  is  applied  to  the 
generator  through  the  inter- 
stage transformer  after  being 
reduced  in  level  by  the  resis- 
tor network, 

The  power  supply  is  a 
simple  bipolar  (positive  and 
negative)  supply  which  is 
zener  regulated  and  well 
filtered.  The  transformer  can 
be  two  separate  12.6  volt 
units  or  a  single  25.2  volt  unit 
with  a  center  tap.  The  four 
diodes  could  also  be  a  recti- 
fier bridge  with  at  least  100 
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volt  piv  rating.  This  power 
supply  could  be  eliminated  if 
a  good  6  voft  bipolar  supply 
is  available.  However,  in  this 
case,  since  it  appears  much 
use  will  be  made  of  the  gen- 
erator and  since  the  power 
supply  is  quite  inexpensive,  it 
was  built  into  the  final  unit. 

Construction  Details 

in  the  original  unit,  the 
audio  oscillator,  frequency 
generator,  and  power  supply 
were  each  mounted  on  indi- 
vidual perforated  boards.  This 
was  necessitated  by  several 
design  changes  made  along 
the  way.  Packaging  seems  to 
work  out  best  with  the  oscil- 
lator and  generator  on  the 
same  board,  with  the  power 
supply  separate. 

Generally ,  construction  is' 
not  critical,  but  the  usual 
good  construction  practices 
should  be  followed.  The 
entire  device,  including  power 
supply,  was  mounted  in  a  3" 
x  4'*  x  5H  minibox-  The 
output  level  control,  R2,  the 
deviation  level  control,  Rl, 
and  the  output  connector 
(BNC  type)  were  mounted  on 
the  front  panel.  Since  the 
output  frequency  is  set  at 
45  5  kHz,  this  pot  was 
mounted  inside.  The  power 
cord  was  brought  in  the  back, 
the  transformers  were 
mounted  on  the  bottom  and, 
finally,  the  boards  were 
mounted  on  brackets  to  the 
top  and  sides  of  the  case. 

Calibration 

After  checking  all  wiring 
several  times,  check  it  once 
more.      This     was     learned 


56K 


m 


MOV 


FM  OUTPUT 


100  ,tF 


Fig.  7.  One  25,2  V  @  300  mA  CT  or  two  J 2.6  V  @300  mA  {primary  in  parallel,  secondary  in 
series).  All  fixed  resistors  M  Watt  Capacitors  greater  than  /  in  pF,  /ess  than  1  in  uF}  unless 
otherwise  marked. 


through  bitter  experience  and 
the  purchase  of  a  second 
8038.  Apply  power  to  the 
generator  and  check  to  make 
sure  that  both  plus  and  minus 
voltages  are  about  6  volts 
with  correct  polarity.  With 
Rl  set  to  the  low  end,  look  at 
pin  2  of  the  8038  or  the 
output  of  R2  with  a  scope. 
The  correct  setting  for  the 
500  Ohm  pot  between  pins  4 
and  5  on  the  8038  is  about 
the  midpoint.  If  the  output  is 
badly  distorted  or  is  missing, 
adjust  that  pot  to  obtain  a 
clean  looking  sine  wave. 

The  next  step  is  to  adjust 
the  frequency  with  R3.  The 
best  method  of  adjustment  is 
with  a  frequency  counter  or 
meter.  While  continuing  to 
monitor  the  waveform  on  the 
scope,  adjust  R3  to  the 
proper  frequency^  455  kHz. 
There     will     be     interaction 


between  the  500  Ohm  pot 
and  R3*  Continue  to  adjust 
back  and  forth  until  a  good 
sine  wave  at  455  is  obtained, 
If  a  frequency  counter  or 
meter  is  not  available,  a 
receiver  with  known  455  kHz 
[-f  could  be  used.  By  applying 
the  generator  output  to  an 
early  stage  (at  low  level)  and 
measuring  the  output  of  the 
last  amplifier  stage,  a  peak  in 
output  would  indicate  the 
generator  is  set  to  the  same 
frequency  as  the  receiver  i-f 
being  used.    - 

The  only  remaining  item 
to  check  is  the  audio  oscil- 
lator. Attach  a  scope  or  ac 
voltmeter  across  Rl ,  There 
should  be  a  good  sine  wave  of 
several  hundred  millivolts 
present  at  about  1000  Hz 
(original  model  measured 
924).  The  generator  is  now 
fully  operational  and  the  box 


can  be  closed  up.  To  actually 
look  at  an  FJVl  signal,  connect 
a  scope  to  the  output  of  the 
generator.  With  R2  at  full 
output,  slowly  advance  the 
deviation  control,  Rl.  The 
trace  should  spread  or  smear 
horizontally  as  the  control  is 
advanced.  Notice  that  there  is 
no  increase  in  amplitude  since 
this  is  strictly  frequency 
modulation,  The  FM  gen- 
erator  is  now  ready  for  use. 

Conclusions 

The  unit  has  been  used  to 
align  the  if  amp  and  quadra- 
ture detector  of  an  FM  re- 
ceiver under  test  The  unit  is 
stable  and  provides  more  than 
ample  deviation  required  for 
amateur  work.  The  unit  is 
also  being  used  in  the  devel- 
opment of  a  simple  deviation 
meter,  but  that  is  another 
article  for  another  time.  ■ 


Looking  M/est 


from  page  753 

by  the  government  of  the  State  of 
California,  is  based  upon  "even  num- 
bers" rather  than  odd.  Based  upon  the 
needs  of  the  emergency  communica- 
tions servicer  the  statements  by  repre- 
sentatives of  this  service  that  it  would 
be  a  virtual  impossibility  for  them  to 
recoordlnate  activities  in  less  than  5 
years  and  at  monumental  expendi- 
tures In  time  and  money,  and  the  fact 
that  such  operations  have  existed  for 
more  than  nine  years  on  the  basis  just 
described,    the    SCRA's    Two    Meter 


Technical  Committee  opted  to  con- 
sider local  needs  over  national 
interest.  Therein  you  seethe  problem. 
Which  is  more  important,  local  or 
national  needs?  To  this  there  is  ob- 
viously no  clear-cut  answer.  Those 
involved  in  each  will  be  obviously 
biased  toward  their  special  interest 
and,  to  make  matters  worse  for  me,  I 
do  not  want  to  see  any  change  at  ait  in 
current  spectrum  activity.  Yetr  if  this 
or  any  other  area  is  to  coordinate 
systems  into  that  spectrum,  then  I  feel 
it  Is  paramount  that  everyone  be 
totally  unified  and  compatible. 


There  is  no  doubt  whatever  in  my 
mind  that  emergency  communication 
services  such  as  RACES  and  ARES  are 
important.  If  I  did  not  feel  this  way,  I 
would  not  have  devoted  seven  years  or 
so  to  involvement  in  both  when  I  still 
resided  In  New  York.  I  was  a  RACES 
member  (W2NEM/W2VYR  219)  and 
also  did  my  turn  as  IMCS  for  the  Kings 
County  AREC  and  CD  Net  for  quite  a 
while,  I  firmly  believe  that  it's  the 
people  involved  in  such  services  who 
are  the  backbone  of  what  our  hobby/ 
service  is  all  about  However,  and  this 
is  a  big  "however/'  I  also  feel  that  the 
national  interest  far  outweighs  any 
local  need.  Whatever  the  cost,  opera- 
tions such  as  these  must  be  brought 
into  line  with  what  the  majority  of 
this  nation's  amateurs  want  —  and  at 


present  this  seems  to  mean  the  N  ARC 
band  plan. 

After  about  three  weeks  of  contem- 
plating this  matter,  I  am  of  the 
opinion  that  if  we  must  put  repeaters 
down  there,  at  least  we  shouid  do  so 
rn  the  same  way  as  everyone  else,  For 
heaven's  sake,  let's  do  what  the  rest  of 
the  nation  is  doing,  and  handle  the 
needs  of  the  emergency  services 
people  on  a  case- by -case  basis  until 
such  time  as  they  can  effect  revision 
of  their  operational  plan  and  relocate 
into  the  framework  of  an  accepted 
national  plan.  While  I  realize  that  the 
opinions  expressed  herein  may  not 
make     me    very    popular    with    two 

Continued  on  page  159 
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FROM 

WESTCOM 


Ruggedized 
2  meter  VHF 
amplifiers 


An  add-on  unit  no  internal  connections  or  adjustments  required  to  associated 
equipment.  Standard  Amplifier  Models  operate  FW.  Unear  Models  operate  all  modes: 
SSB,  FM,  AMH  RTTYH  CW,  etc.  'Microstrip'  design  provides  Ngh  stability  and  optimum 
performance  over  wide  band-width,  Factory  adjusted,  no  tuning  required.  Mobile 
mounting  bracket  included.  RF  sensing  T/R  switch ingH  adjustable  dropout  delay.  Re- 
mote keying  capability.  Thermally  coupled  biasing.  Reverse  Voltage  protected  and 
fused.  Conservatively  rated  with  oversized  heat  sink,  Red  LED  Indicators  for  monitor- 
ing  DC  and  RF.  VSWR  protected  —  Ninety  day  material  and  workmanship  warranty. 


MODEL 
NO. 

2M  tSXLSOL' 
2M  15X90 
2M  1SX90L* 


INPUT 
POWER 
(watte) 

2-15 
5-15 
2-15 


NOM 

OUTPUT 

(watte) 

50 

80 
80 


NOM 

CURRENT 
13.8  VDC 

6 
11 
11 


PRICE 

S  94.95 
$129.95 
$139.95 


NOTES:  "Linear  AM,  CW,  FM.  SSB,  RTTY.  Linear  models  work  well 
with  low  power  transmitters  of  2-3  watts  to  yield  20-30  w  output. 

Size:  4'4  X  5Va  x  2^'a 

technical  specifications  and  data  subject  to  charge  without  notice 


Ruggedized  DC  Power  Supplies 
Ideal  for  VHF  Amplifiers 

•  105-125  VAC.  50.60  Hz 

•  Fold  back  current  limiting 

•  13.8  VDC  ±  .05V 

•  UL  listed  &  computer  grade  components 

•  One  year  warranty 

•  5  mV  peak-peak  max  ripple 


RS-12AS74.95 
9  ADC  Continuous 
12  ADC  Intermittent 
Recommended  for  up  to 
80  W  amp's, 


RS  20A  $89.95 
16  ADC  Continuous 
20  ADC  Intermittant 
Recommended  for  up  to 

120  W  amp's. 


Master  Charge  &  B  of  A 
Check  with  order  or  COD 
We  ship  prepaid  tn  USA 


10  day  money  back  guarantee 
Full  satisfaction  guaranteed 
Factory  warranty  on  all  items 


T0R0ID  CORES 


dealership  inquiries,  rrvtied 


W17 
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ENGINEERING 

1320  Grand  Avenue    San  Marcos, 
California  92069      (714)  744-0700 


\J  All   the  popular  sizes  and  mixes. 

V  Past  Service.  Same  day  shipment 

.  via  first  class  mail  or  air, 

V  No  minimum  order, 

IRON  POWDER  T0R0IDS: 


COflrfi 

SIZE 

u  *  10 

10-90 

MHz 

iP=e,5 

MIX  12 
GO  200 

u  ■  4 

SfZE 
Op 

PFHCE 
USA 
S 

T  200 

1Z0 

2  00 

3.25 

T  106 

us 

1  06 

1.50 

TSO 

55 

45 

80 

BO 

T6S 

57 

47 

21 

6B 

.65 

T5Q 

51 

40 

13 

SO 

.55 

T  25 

34 

27 

12 

25 

.40 

RFFERRITET0R0IDS: 

BKE 

MIX  Q1 
u-125 
170 

M1XQ2 

u  *  40 

10-1  SO 

MHr 

SIZE 
tin  J 

PRICE 
U|A 

F240 

1300 

400 

3.40 

6.00 

F  139 

900 

300 

1.25 

3.00 

F-07 

600 

tw 

a? 

2,05 

F-50 



500 

130 

50 

l_2fl 

F3? 

400 

140 

,37 

1.25 

F23 

190 

60 

i  £ij 

1.10 

Chart  shows   uH  per  100  turns. 

FERRITE  BEADS: 


S2.00  DOZEN 

WIDE  BAND  CHOKES 


95*  EACH 


TO  ORDER:  Specify  both  core  size 
and  mix  for  toroids.  Packing  and 
shipping  50  cents  per  order  USA  and 
Canada.  Californians  add  6%  sates 
tax. 

Fast  service.  Free  brochure  and 
winding  chart  on  request. 


PI 


PALOMAR 


BOX  455,  ESCONDIDO,  CA  92025 
Phone:  (714)  747-3343 
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START 

YOUR 
SLOW 

SCAN 


TV  with  a 


*This  offer  good  from  November  1,  1977  to  January  15,  1978. 


SS2K  KIT 


$195 


or 


MONITOR 

FEATURES: 

Oscilloscope  display  of  SSTV  signal 

Rugged  —  modular  —  industrial  grade 

Modular  Construction 

Independent  easy  to  use  controls 

CAMERA 

FEATURES: 

Use  C1  camera  with  your  home  TV  set 

Has  both  long  distance  and  close-up  features 

Adjustable  frame  size 

Built-in  slo  scan  bar  gen  for  transmit 

Focus  on  a  postage  stamp 

ACCESSORIES: 

PI  Polaroid  adapter  for  hard  copy  photos  $34.50 

VI  viewing  hood  $14.50 

T1  tripod  $29.50 


AVAILABLE  NOW:  ORDER  FACTORY  DIRECT  OR  FROM  OUR  DISTRIBUTORS.    See  Below. 


SS2  WIRED^28C  $245 

CI  FAST/SLO  SCAN 

CAMERA  $395 


German  town  Amateur  Supply 
3202  Summer  Avenue 
Memphis.  TN  381 1  2 

Amateur  Electronics  Supply 
Milwaukee,  Wise. 
Cleveland,  Ohio 
Orlando.  Fla. 

Argon  Electronics 
Miami  Springs,  Fla. 


A  and  W  Electronics 
Med  ford,  Mass. 

Barrv  Electronics 
New  York,  N.Y. 

CFP  Enterprises 
Lansing,  N.Y. 

Electronic  Distributors 
Muskegon,  Michigan 


Goldstein's 
Pensacola,  Fla. 

Harrison  Electronics 
Farmingdale,  N.Y. 

Henry  Radio 

Los  Angeles,  Calif. 

Hobby  Industry 
Council  Bluffs.  Iowa 


Mr.  Keith  Roberts 
P.O.  Box  677 
Bedford,  N.S. 
Canada  BON  1B0 

Swartz  Lander  Radio  Ltd 
1524  Oak  Harbor  Rd. 
Freemont,  Ohio  43420 


Venus  Scientific  Inc. 


399  SMITH  STREET 
FARMING0ALE,  N.Y.  11735 
PHONE  516-293-4100 
TWX  510*224  6492 


The  company  that  put  high  voltage  on  the  moon,  now  brings  you  expanding  amateur  radio  technology 
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Junk  Box! 


-  tips  and  techniques 


Every  ham  should  have  a 
junk  box  —  the  bigger 
the  better.  Not  only  is  a  junk 
box  a  handy  and  money-sav- 
ing device  for  construction 
projects  and  repair  jobs,  it's 
educational  as  well.  It  will 
give  you  actual  hands-on 
experience  in  testing  and 
identifying  various  compo- 
nents and  teach  you  much 
about  which  component 
substitutions  will  work  in 
different  circuits. 

It's  only  fair  to  warn  you, 
though,  that  junk  boxing  can 
become  just  as  much  a  mania 
as  any  other  aspect  of  ham 
radio*  My  junk  box  fills  the 
better  part  of  my  shack  and  is 
overflowing  into  the  back- 
yard. 

Of  course,  to  enjoy  the 
benefits  of  a  junk  box,  one 
must  have  one.  Now,  how  the 
heck  do  you  go  about  getting 
one?  Believe  me,  you  don't 
without  acquiring  a  reputa- 
tion around  the  neighbor- 
hood as  a  weirdo  of  sorts. 
Passing  the  word  among  your 
neighbors    and    friends    that 


you  will  be  happy  to  take 
their  electrical  and  electronic 
junk  off  their  hands  will  soon 
result  in  goodies  of  all 
descriptions  being  made  avail- 
able. After  the  word  gets 
around,  stuff  will  start  show- 
ing up  from  sources  you'd 
never  dreamed  of.  Also,  an 
alert  eye  on  roadside  trash 
cans  will  yield  many  useful 
items.  Far  be  it  from  the  avid 
junk  boxer  to  pass  up  an  old 
TV  just  because  there  happen 
to  be  people  around  watching 
him  pull  it  out  of  the  trash 
can. 

Old  TV  sets  aren't  the 
only  source  of  goodies  either. 
Transistor  radios  of  all  sizes, 
electrical  appliances,  and  any- 
thing else  that  uses  elec- 
tricity, including  toys,  are  fair 
game.  If  nothing  else,  they!) 
yield  at  least  a  battery  holder 
or  an  ac  line  cord,  plus  some 
miscellaneous  hardware. 

After  you've  located  your 
junk  and  hauled  it  home  (it 
helps  to  own  a  station  wagon 
or  pickup  truck),  the  next 
step  is  to  plug  it  in  and  see  if 


it  works.  Hold  on  now,  we're 
building  a  junk  box,  what  do 
we  care  if  it  works  or  not? 
Well,  if  it  works  or  can  be 
fixed  easily,  we  fix  it,  clean  it 
up,  then  sell  it  at  a  local  flea 
market,  swapfest,  or  any 
other  place  we  can  get  hard 
cash  for  it.  Then  we  have 
some  of  that  hard-to-come-by 
green  stuff  to  buy  the  parts 
we  don't  have  in  our  junk 
box,  some  of  that  test  equip- 
ment we  need,  or  maybe  a 
new  piece  of  gear  for  the 
shack.  Don't  be  bashful 
about  doing  this  —  you  can 
always  claim  that  you  are 
simply  conserving  our  natural 
resources  by  recycling  useful 
items. 

Don't  waste  too  much 
time  troubleshooting  any* 
thing,  though  -  just  a  simple 
once-over  will  do.  The  fuse 
and  line  cord  can  be  checked 
with  your  meter.  If  you  don't 
already  have  a  meter,  get  one. 
Every  ham  needs  at  least  one 
around  the  shack.  Tubes  can 
be  checked  at  your  local  TV 
repair  shop,  drug  store,  super- 


market,  or  any  other  place 
that  has  a  tube  tester  avail- 
able for  public  use.  Even  if 
you  can't  get  the  set  working 
again,  keep  the  good  ones. 
Chances  of  using  any  of  the 
weird  tube  types  that  show 
up  in  most  TV  sets  in  ham 
gear  are  small,  but  they  will 
come  in  handy  for  fixing  the 
next  set  you  pick  up. 

If  it  doesn't  work  and 
can't  be  fixed  easily,  the  next 
step  in  the  case  of  a  TV  set  is 
to  defuse  that  bomb  known 
as  the  picture  tube.  This  isn't 
necessary,  but  it  does 
wonders  for  your  peace  of 
mind  when  you  get  a  little 
violent  trying  to  get  some 
stubborn  component  out  of 
the  cabinet.  I  evacuate  the 
tube  by  laying  the  set  face 
down  outside  and  wrapping 
the  entire  tube,  except  for 
the  very  tip  of  the  neck*  in 
several  layers  of  an  old 
blanket  or  rug.  Then  I  put  on 
a  long  sleeved,  heavy  shirt  or 
jacket,  leather  gloves,  and 
safety  glasses.  Now,  with  a 
pair  of  pliers,  I  carefully  break 
off  the  glass  tip  which  pro- 
trudes from  the  base  of  the 
tube  between  the  tube's  pins. 
When  it  breaks  off, you'll  be 
rewarded  by  an  inrush  of  air, 
and  the  tube  is  then  safe  for 
disposal.  A  few  words  of 
caution  here  —  always  wear 
the  heavy  clothing  and  safety 
glasses,  leave  only  the  mini- 
mum amount  of  tube 
exposed,  and,  if  there's  any 
question  in  your  mind  about 
how  to  do  it,  don't,  I've  never 
had  one  implode  on  me,  so 
the  process  is  quite  safe  if 
proper  precautions  are  taken, 
but  don't  get  overconfident 
and  careless.  Treat  the  tube 
like  you  would  high  voltage  — 
with  respect. 

Now  that  everything  is 
safe,  clean  up  the  equipment 
as  best  you  can  and  remove 
the  chassis,  speakers,  and  any- 
thing else  you  spot  from  the 
cabinet.  After  you've 
removed  the  chassis,  clean  it 
again.  Then  you  can  go  after 
the  goodies.  I  usually  cut  out 
the  components  with  long 
leads,  remove  the  circuit 
boards  from  the  chassis,  and 
then    go    after    what's    left. 
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Don't  throw  anything  away! 
Save  all  the  nuts,  bolts, 
screws,  washers,  etc.  Don't 
forget  the  yoke  from  the 
picture  tube  and  the  flyback 
transformer.  They1] I  provide 
many  feet  of  wire  for  winding 
transformers,  coils,  and 
numerous  other  things. 

Guess  what  comes  next? 
Yep,  we  clean  it  all  again.  It's 
unreal  how  much  dust,  dirt, 
and  grease  get  into  electronic 
equipment.  While  you're 
cleaning  the  parts,  give  each 
one  a  good  visual  inspection, 
and  throw  out  any  that  look 
doubtful.  After  you've 
cleaned  and  inspected  each 
component,  sort  them  by 
type  —  resistors  in  one  box, 
capacitors  in  another,  etc.  It's 
a  good  idea  to  put  anything 
you  don't  recognize  in  a 
separate  box,  so  you  can  go 
through  it  later  and  see  if  you 
can  identify  anything.  It's 
unreal  how  many  compo- 
nents that  you  didn't  pre- 
viously recognize  have 
acquired  a  name  in  a  month 
or  two. 

Now  that  everything's 
segregated  by  type,  you  can 
sort  them  out  by  value-  Resis- 
tors and  capacitors  are  usual- 
ly  pretty  easy  because  they 
are  either  color  coded  or 
labeled,  but  coils  are  a  differ- 
ent story.  If  you  own  a  dip 
meter  or  inductance  bridge, 
you're  in  business  and  can 
measure  them.  If  not,  you 
can  borrow  or  buy  a  dipper 
to  check  them  with.  (Remem- 
ber the  money  we  got  from 
selling  those  goodies  at  the 
flea   market?)    Either  way,   I 


recommend  buying  a  dip 
meter  at  the  earliest  oppor- 
tunity. One  is  inexpensive  in 
kit  form  and,  next  to  a  meter, 
is  about  the  handiest  piece  of 
equipment  in  the  shack.  A 
book  or  two  could  be  written 
on  its  uses. 

Semiconductors  are  also 
usually  labeled.  If  they're  not, 
I  throw  them  away,  unless  I 
happen  to  feel  like  spending 
an  hour  or  two  trying  to 
figure  one  out.  The  ones  I  can 
identify  I  store  in  small  boxes 
filed   in  alphanumeric  order. 

Chances  of  a  project  call- 
ing for  the  particular  device 
you  happen  to  have  are  small, 
but  with  a  little  ham  ingenui- 
ty, you  can  usually  find  one 
that  will  work,  What  I  do  is 
keep  a  three  by  five  card  on 
each  device  with  its  number, 
type,  power  rating,  and  any 
other  information  I  can 
locate  listed  on  it.  There  are 
several  sources  for  this  infor- 
mation, but  my  favorite  ones 
are  Motorola's  Semiconduc- 
tor Cross- Reference  Guide 
and  Catalog  and  RCA's  SK 
Replacement  Guide,  Both  are 
available  from  the  manufac- 
turers or  their  dealers  for 
about  a  buck  each  (and  are 
worth  every  penny  of  it}. 
Once  you  have  your  copy  of 
these,  all  you  have  to  do  is 
look  up  your  device  and  find 
the  HEP  or  SK  replacement 
device  for  it.  Then  turn  to  the 
listing  in  front  of  the  book, 
obtain  the  specs  on  the  HEP 
or  SK  device,  and  enter  these 
on  your  card.  These  specs  will 
not  be  exact  for  your  particu- 
lar    device,     but     are    close 


enough  for  most  purposes. 

As  an  example,  let's  look 
up  a  2N652  transistor  using 
the  HEP  cross-reference.  First 
we  look  up  2N652  in  the 
cross-reference  portion  of  the 
book  and  find  that  a  HEP 
633  is  the  replacement  for  it, 
Now  we  turn  to  the  front  and 
check  the  description  and 
packaging  index  portion  for 
the  HEP  633  and  find  that  it 
is  a  germanium,  PNP,  general 
purpose  audio  amplifier.  This 
is  already  quite  a  help,  but 
we're  not  done  yet.  Now  that 
we  know  the  device's  general 
type,  we  can  turn  to  the 
catalog  section  and  look  in 
the  low  power  germanium 
transistor  portion  and  locate 
our  HEP  633  again.  We  now 
learn    the    device's    BVceo, 

BVcES,  Id  pT,  Tj,  ft,  hpEi 
and  IcBO-  Not  too  bad  for  a 
buck!  There  are  manuals  that 
give  this  information  directly 
for  each  device,  but  you 
don't  get  them  for  a  dollar  a 
copy.  The  one  I  have  was 
about  twenty  bucks,  as  I 
recall,  and  it  doesn't  do  much 
better  than  the  cheap  ies 
mentioned  above. 

Now  that  you  have  the 
above  specs  in  your  card  file, 
when  a  project  calls  for  a 
semiconductor  that  you  don't 
have,  go  to  your  cross-refer- 
ence guide  and  get  its  specs, 
using  the  procedure  just  out* 
lined.  Look  through  your 
card  file  and  pull  the  card  on 
each  device  with  similar  or 
better  specs,  and  then  try  the 
one  that  matches  what  you 
need  most  closely.  It  works 
almost   every    time  and    lets 
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groups,  namely  the  emergency  services 
people  and  the  SCR  A  Two  Meter 
Technical  Committee,  if  given  a 
choice,  I  elect  to  back  the  needs  of 
the  overall  amateur  community 
nationally  over  any  one  individual  or 
group*  It  is  my  sincere  feeling  that  any 
disunity  at  this  time  can  only  hurt  us 
ail.  This  time,  the  SCR  A  is  wrong. 

There  are  two  points  upon  which  I 
must  commend  the  SCRA's  technical 
people.    Among    their    recommenda- 


tions are  that  the  200  kHz  between 
144.9  and  145.1  be  "recommended" 
(not  fatsely  promised  with  no  way  to 
back  up  such  a  promise)  for  non-FM, 
non-channelized  communication,  and 
that  an  additional  100  kHz  be  with- 
held for  at  least  12  months,  thereby 
giving  SSBr  CW,  and  AM  additional 
spectrum  even  though  this  means 
fewer  FM  repeaters.  Perhaps  trans- 
lators or  SSB  repeating  stations  will 
eventually  occupy  this  spectrum,  but 
for  at  least  the  next  year,  144.9 
through  145.2  is  off  limits  to  relay 
activity    if    the    general    membership 


goes  along  with  this  proposal.  Unlike 
the  decision  to  move  up  10  kHz,  these 
two  recommendations  can  easily  be 
initiated  under  the  outlined  structure 
of  the  NARC  plan  without  drastic 
modification  to  it.  This  positive  step 
at  least  gives  non-relay  operations  now 
there  an  even  break  to  some  degree. 
Also,  a  formal  commitment  has  been 
made  to  Baja  for  two  clear  channels  in 
that  spectrum,  as  well  as  a  few  others 
on  a  shared  basis  with  US  activity. 


THE  BEST  WISHES  TO 
W6KW  CORNER! 

As  many  of  you  have  probabty 
heard  by  this  time,  on  September  10, 
1977,  Southwestern  Division  Director 
John  Griggs  W6KW  suffered  a  fairly 


you  save  your  money  for 
things  you  don't  have  in  your 
junk  box.  Don't  get  the  idea 
that  I  don't  use  a  substitution 
guide,  because  I  do.  Quite 
often,  though,  the  above 
method  will  find  something 
that  will  work,  when  the 
substitution  guide  is  of  no 
help. 

After  you've  gotten  a  good 
start  on  your  junk  box,  don't 
be  afraid  to  use  it*  If  a  project 
calls  for  something  you  don't 
have,  but  you  think  you  have 
something  that  may  work>  try 
it.  If  it  doesn't  work,  try  to 
figure  out  why.  Even  if  you 
burn  up  a  part  or  two,  it 
didn't  cost  anything  except  a 
little  time  and  effort.  If  you 
figure  out  why  it  failed, 
you'll  have  learned  a  little 
about  circuitry  In  a  manner 
that  insures  a  high  retention 
factor* 

Once  again,  don't  throw 
anything  away.  Even  trans- 
formers with  unusual  voltages 
can  be  rewound  to  provide 
almost  any  voltage  you 
desire.  This  seems  to  be  sort 
of  a  lost  art,  but  it's  simple, 
and  there  is  at  least  one 
recent  article  on  it,*  More 
than  once  I've  thrown  some- 
thing away  because  1  either 
didn't  know  what  it  was  or 
didn't  think  I  would  ever 
need  it,  and  a  year  or  so  later 
1  was  very  sorry  indeed. 
Invariably  the  part  was  worth 
at  least  ten  bucks  or  was 
some  rare  device  that  I  now 
need  and  can't  find  anywhere 
at  any  price,  ■ 

*McCoy,    "The    Ugly    Duckling," 
Q$Tf  Nov.,  1976. 


severe  stroke  and  has  been  hospi- 
talized since  that  date.  To  a  great 
many  of  us  out  here,  John  is  far  more 
than  an  ARRL  Director,  He  is  a 
person  whom  we  love  and  respect 
John  Griggs  is  my  friend  and  I  am 
very  proud  to  be  considered  one  of 
his,  I  could  spend  pages  upon  pages 
telling  you  about  John  and  his  many 
accomplishments  that  literally  span  a 
lifetime,  but  suffice  it  to  say  that 
John,  to  those  of  us  who  live  in 
Southern  California,  is  Mr.  Amateur 
Radio, 

"Looking  West"  joins  with  all  of 
John's  other  friends  both  mside  and 
outside  California  in  wishing  him  a 
fast  recovery.  We  need  the  John 
Griggs's  of  this  world. 
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Glass  ♦  ♦ . 


Or  Iron? 


-  -  a  look  at  Metglas® 


Alexander  MacLean  WA2SUT/NNmZVB 
18  Indian  Spring  Trail 
DenviHe  NJ  07834 


Metshietd  fabric,  Allied  Chemical  Corporation's  new  magnetic 
shielding  product^  derived  from  Metg/as  amorphous  metal 
alloy  ribbon}  can  be  cut  or  die-stamped  into  a  variety  of 
shapes.  Presently  available  in  1-inch  widths,  Metshield  fabric 
can  be  fabricated  without  loss  of  its  magnetic  shielding 
properties. 


Allied  Chemical  Corpor- 
ation has  released  a 
new  metal  alloy  called 
Metglas®.  While  the  process 
yields  a  number  of  specialized 
metals,  the  first  commercial 
application  for  the  process  is 
a  metal  fabric,  Metshield™, 
intended  for  magnetic  shield- 
ing in  electronic  applications. 

The  name  Metglas  is 
derived  from  its  manufactur- 
ing process,  which  results  in 
some  most  unmetalltc  prop- 
erties. The  basic  material  of 
glass  is  sand,  a  crystal  Glass, 
however,  is  not  a  crystal,  It  is 
sand  in  a  noncrystalline  state. 
In  chemistry,  it's  called  an 
amorphous  state. 

When  metal  is  cooled  from 
its  molten  state,  it  crystal  izes 
and  becomes  the  metal  sub- 
stance that  is  its  familiar 
state.  This  new  metal  is  not 
allowed  to  crystal ize,  how- 
ever. It  solidifies  in  an 
amorphous,  or  uncrystalized, 
state  —  hence  its  similarity  to 
glass. 

This  process  gives  the 
metal  physical  properties  that 
it  would  not  have  in  its  usual 
state.  Add  to  this  the  ability 
to  take  advantage  of  mixing 
the  properties  of  several 
metals,  alloying,  and  you  get 
a  whole  new  range  of  mate- 
rials to  work  with. 

The  trick  is  how  they  get 
it  to  solidify  without  crystal- 
izing.  As  it  is  made,  the  metal 


is  cooled  at  an  extremely  high 
rates  It  solidifies,  but  It  does 
not  have  a  chance  to 
crystal  ize. 

Woven  into  a  fabric,  it 
becomes  Metshield,  a  com- 
petitor to  the  high  nickle-iron 
materials,  such  as  "Mu" 
metaL  But  there  are  several 
specific  areas  where  the 
material  has  far  different 
mechanical  properties, 

Mu  metal,  and  the  others 
like  it,  are  sheet  metal  TTiey 
have  to  be  worked,  with  the 
usual  mechanical  problems  of 
working  and  shaping.  One 
problem  with  them  is  that  as 
they  are  worked,  it  affects 
their  shielding  capability. 
After  shape  fabrication,  the 
metal  has  to  receive  a  high 
temperature  treatment  to 
restore  its  shielding  ability. 

Here's  where  Metshield  has 
an  edge.  While  it  has  to  be 
carefully  handled  to  avoid 
cuts  from  sharp  edges,  it  is  far 
easier  to  work.  It  can  be  cut 
with  shears  and,  being  flexi- 
ble, is  easily  formed  into 
complex  shapes.  Joining 
edges  or  sections  together  is  a 
snap.  The  material  can  be 
clamped,  or  even  glued, 
together,  You  just  have  to 
make  sure  that  there  is  suf- 
ficient overlap  to  prevent 
leakage. 

Allied  says  that  it  may  be 
possible  to  solder  the  material 
with  an  extremely  low 
temperature  solder,  but  this  is 
not  recommended.  Heat  will 
change  the  physical  pro- 
perties of  the  material,  which 
might  degrade  the  perfor- 
mance. 

The  material  is  reusable. 
Unless  it  has  been  cut  into  an 
unusable  shape,  it  can  be 
removed  and  reformed  into  a 
new  shape. 

Unlike  the  solid  metals, 
this  does  not  affect  its  perfor- 
mance. This  makes  it  a  strong 
contender  for  research  and 
development  uses,  where  a 
number  of  different  bench 
configurations  are  to  be  tried 
and  evaluated.  It  is  also 
intended  for  post  production 
uses,  where  it  would  be  too 
late  to  incorporate  a  solid 
metal  shield,  but  a  field 
change,    production    change, 


160 


or  repair  is  needed  in  equip- 
ment. 

There  appear  only  a  few 
areas  where  this  might  find 
application  in  the  usual  ham 
equipment,  although,  with 
exotic  areas  becoming  more 
common^  there  may  be  wider 
application  possibilities  than 
are  obvious. 

In  general,  you  would  use 
it  where  you  would  use  a  Mu 
metal  shield*  This  is  com- 
monly used  with  a  CRT.  Most 
scopes  shield  the  CRT  to 
prevent  stray  field  pickup. 
This  suggests  it  might  also  be 
useful  for  TVTs,  RTTY 
converters,  or  other  devices 
where  you  might  want  to 
shield  the  CRT.  It  is  also 
recommended  for  photo- 
multiplier,  vidicon,  and  image 
tubes. 

The  important  thing  to 
keep  in  mind  is  that  this  is  a 
magnetic  shield.  Most  ama- 
teur shielding  is  for  rf.  The  rf 
shielding  capabilities  of 
Metshield  have  yet  to  be 
explored. 

While  it  was  priced  to 
compete  with  the  solid 
metals,  it  will  still  come  as  a 
shock  to  most  ham  budgets, 
even  though  the  price  has 
dropped  since  it  was  first 
introduced.  It  is  available  in 
small  quantities  for  experi- 
mental use,  but  at  a  premium 
price.  So  far  it  is  being 
marketed  only  in  seven-inch 
widths. 

The  preliminary  prices, 
quantities,  and  delivery  times 
break  down  as  follows:  1  foot 
costs  $25,  2-9  feet  cost 
$18/ft  (both  one  week), 
10-24    feet   cost    $14/ft    (3 


weeks),  25-99  feet  cost 
$10/ft,  100  feet+  cost  $7/ft 
(special  order),  As  you  can 
see,  that  is  quite  a  hunk  of 
change  for  a  small  hunk  of 
Metshield.  According  to 
Allied,  this  compares  favor- 
ably with  the  prices  for  the 
equivalent  use  of  the  solid 
metal. 

For  the  amateur  used  to 
the  surplus  prices  for  metal 
scope  shields,  it  is  going  to 
look  steep.  However,  there 
aren't  that  many  scope 
shields  in  the  ads  these  days. 
But  it  still  looks  tike  a  poor 
bet  for  most  ham  applica- 
tions, because  the  price  for  a 
shield  would  be  a  major  part 
of  the  overall  cost  of  the 
project  at  that  level,  A  ham 
would  have  to  really  want  or 
need  the  particular  properties 
that  Metshield  had  to  justify 
the  cost  in  a  ham  project. 

Research  and  development 
are  another  matter,  though. 
As  a  commercial  proposition, 
it  would  appear  that  any 
outfit  working  in  an  area 
using  magnetic  shielding 
should  check  out  this  mate- 
ria!. It  could  save  time, 
money,  and  inconvenience 
for  some  projects. 

The  same  process  can  be 
used  to  fabricate  materials 
with  other  properties.  There 
were  other  possible  uses  for 
their  new  materials  hinted  at 
in  Allied's  literature.  While  it 
does  not  have  the  structural 
rigidity  of  sheet  metal,  the 
ribbon  of  metal  itself  has  a 
very  high  tensile  strength,  an 
attribute  that  could  be  useful 
in  applications  of  some  of  the 
other  Metglas  alloys. 


Greg  Setters,  applications  physicist,  demonstrates  the  ease  with 
which  Metshield  magnetic  shielding  fabric  can  be  cut  Met- 
shield fabric  is  the  first  commercial  product  made  from  Allied 
Chemical  Corporation's  Metglas  amorphous  metal  alloys,  a 
new  kind  of  engineering  material. 


As  this  whole  field  of 
metal  alloys  is  a  new  and 
experimental  area,  Allied  is 
working  to  find  new  uses  and 
markets  for  the  various 
alloys.  A  folder  of  technical 
data,  giving  a  far  more  com- 
plex analysis  of  the  chemistry 
and  physics  of  the  new  alloys, 
is  available.  A  note  on  your 
company  letterhead  should 
bring  the  information.  I 
would  think  that  any  amateur 


who  was  prepared  to  pay  the 
price  for  the  material  would 
have  no  trouble  getting  the 
literature  either,  I  just  called 
and  asked. 

For  up-to-date  technical, 
pricing,  and  delivery  infor- 
mation, contact:  Allied 
Chemical  —  Metglas  Products, 
Attn:  John  P,  Dismukes, 
Business  Manager,  7  Vreeland 
Road,  F  lor  ham  Park  NJ 
07932,  (201 )  455-4031 .  ■ 
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from  page  6 

regular  10m  gang. 

Even  the  40-channel  sets  go  only  as 
far  as  29.406,  which  is  just  high 
enough  to  be  abfa  to  listen  in  on 
OSCAR  7,  on  the  low  end  of  its 
channel.  These  CB  sets  seem  IdeaMy 
designed  to  fit  into  a  gap  in  amateur 


EDITORIAL  BY  WA  YNE  GREEN 

equipment  « , ,  I  think  they  may  be 
popular- 
Let's  set  up  channel  1,  28.965 
MHz,  as  the  official  Fistening  channel, 
and  move  to  an  unoccupied  channel 
once  contact  has  been  made.  If  we  are 
careful  to  always  move  up,  we  won't 
have  to  have  a  separate  emergency 
channel   and  won't  fall  Into  the  trap 


CBers  did  by  not  establishing  an  offi- 
cial cafling  channel.  By  not  using  the 
emergency  channel  for  calling,  there 
are  often  no  ears  listening. 

The  shortage  of  10m  mobile  ampli- 
fiers is  indeed  disappointing,  If  we  are 
going  to  get  heavily  into  10m  mobile 
operation,  we  are  going  to  have  a  big 
need  for  amplifiers,  Those  little  4- 
Watt  signals  don't  go  very  far,  and  a 
pair  of  shoes  to  crank  out  50  Watts 
would  make  a  big  difference.  Sure,  we 
can  go  the  route  of  buying  those 
damned  CB  linears,  but  almost  every 
one  of  them  is  a  disgrace.  They  have 
more  spurious  output  than  you  can 
live  with.  The  fact  is  that  we  have  a 
growing  need  for  some  good  ten  meter 
linear  amplifiers  for  legitimate  ham 
use.   Perhaps  some  readers  can  come 


up  with  some  good  clean  amplifier 
Continued  on  page  185 


wmof  doyou 
give  the  man 
who  has 
everything? 


see  pgge  2J7 
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Compare  the  Atlas  350-XL 

with  other  transceivers  .  .  . 


TYPE 

ALL  SOLID  STATE 

HYBRID  (VACUUM  TUBE  P.A.) 

MODEL 

ATLAS 
350-XL 

TEN 

TEC 

YAESU 

FT-301 

DRAKE 
TR4-CW 

HY-GAIN 
3750 

KENWOOD 
TS-820 

TEMPO 
2020 

INPUT 
POWER 

350 
WATTS 

200 

200 

300 

200 

200 

1B0 

BANDS 

10-160M 

10-80M 
160M0PT 

10-160M 

10-80M 

10-160M 

10-160M 

10-80M 

.  and  see  why  it's  your  best  buy! 


Above  is  a  chart  comparing  leading  HF  Transceivers 
that  fall  in  approximately  the  same  price  range  as 
the  Atlas  350-XL  The  Drake  TR4-CW  is  least  ei- 
pensive,  while  the  HY  Gain  3750  is  the  highest 
Rated  power  input  (SSB)  and  bands  covered  are 
listed  in  the  chart,  but  below  is  a  discussion  an  a 
number  of  other  interesting  comparisons  which  will 
help  you  choose  the  right  transceiver  for  your 
station. 

1.  STATE-OF-THE-ART,  ALL 

SOLID  STATE 

The  first  3  transceivers  listed  above  are  all  solid 
state,  The  real  designs  oi  the  future?  Having  manu- 
factured and  sold  over  12,000  of  our  little  211 
21 5x"s,  we  can  attest  to  the  high  performance  and 
reliability  of  all  solid  state  design  Tubes  for  the 
driver  and  PA,  with  their  tuning  circuits  and  high 
voltage  power  supplies  are  rapidly  becoming  obso- 
lete As  a  result  their  resale  value  will  be  declining. 

2. POWER  RATING. 

The  higher  power  rating  on  the  350-XL  provides 
you  with  a  comfortable  edge  over  the  others.  Run- 
ning  barefoot  you  can  easily  ride  over  the  com 
petition.  If  you're  driving  a  linear  you  don't  have  to 
strain  for  every  bit  of  drive  from  the  transceiver  li 
can  loaf  along  with  ease  The  350  watt  input  rating 
is  realty  very  conservative  Typical  input  power  runs 
upwards  of  400  to  450  wans  without  flat-topping 
Considerably  more  than  the  others. 

3.  BAND  COVERAGE 

Not  only  does  the  350-XL  cover  the  1 0  through  160 
meter  bands  (including  all  of  10  meters  in  four  500 
kHz  segments),  but  one  of  its  exclusive  features  is 
thai  you  can  install  up  to  10  auxiliary  500  kHz 
ranges  anywhere  from  2  to  5  MHz.  and  from  6  to 
23  MHz.  This  gives  you  great  flexibility  for  MARS 
operation  and  possible  future  amateur  bands.  Crys- 
tals  for  Auxiliary  Ranges  are  installed  internally  In 
addition,  the  350-XL  provides  reception  of  WYVV  at 
5,  10,  and  15  MHz.  without  having  to  add  any  aux- 
iliary range  crystals. 


4.  DIGITAL  FREQUENCY  READOUT 

On  the  350-XL,  the  optional  Digital  Dial  can  be  in- 
stalled, and  you  still  retain  the  conventional  analog 
(Sal,  with  the  option  of  switching  the  digital  dial  off 
rf  you  wish.  With  the  Ten-Tec  or  Yaesu  301.  you 
lose  the  analog  dial  if  you  purchase  the  digital  dial 
model,  making  you  totally  dependent  on  the  digital 
dial. 

5.  FULL  BREAK-IN  CW 

Only  two  rigs  offer  this  feature;  the  Atlas  350-XL 
and  the  TenJec  !  The  others  are  all  "semi-break^ 
in".  And  the  Atlas  includes  CW  sidetone  with  pitch 
and  volume  adjustments. 

6.  NARROW  BAND  CW  FILTER 

This  is  another  standard  feature  in  the  Atlas,  op- 
tional on  the  Ten-Tec  .  Yaesu.  and  Kenwood.  Ours 
is  an  IF  filter  with  500  Hz  bandwidth,  and  shape 
factor  of  better  than  3  to  1 . 

7.  A.F.  NOTCH  FILTER 

This  350-XL  standard  feature  permits  nulling  out 
heterodynes  and  other  interference  The  Yaesu.  Hy- 
Gain  and  Kenwood  include  a  similar  feature, 

8.SPEECH  COMPRESSION 

The  standard  Atlas  ALC  system  provides  up  to  20 
dB  of  Rf.  compression  which  increases  your  talk 
power  and  at  the  same  time  reduces  'flat  topping" 
and  splatter.  An  optional  speech  processor  to  pro- 
vide  up  to  20  dB  additional  A.F.  compression  will  be 


*  MADE  IN  AMERICA  ft********************* 

+  We're  very  proud  that  every  Atla$  transceiver  is  made  right  here  in  America,  (as  are  the  Ten-  ^* 
)f  Tec  and  Drake]  We  think  the  American  worker,  and  our  employees  in  particular,  are  the  most  + 
^_  talented,  industrious  people  in  the  world.  The  quality  and  versatility  of  our  transceivers  are  ^ 
^   proof  of  this. 

And  by  using  this  American  quality  workmanship,  advanced  value  engineering  in  design  and 
manufacture,  and  rigid  quality  control,  the  Atlas  transceiver  is  not  only  competitively  priced  * 
*  with  the  imports,  but  is  actually  a  better  value!  ♦ 

*••••••••••••*•••••#••••••#•••* 


available  soon  for  installation  in  the  AC  supply.  The 
Hy-Gam,  Kenwood,  and  Yaesu  also  provide  some 
form  of  speech  processing. 

9.  AUXILIARY  VFO 

All  of  the  rigs  listed  offer  an  optional  second  VFO 
for  split  frequency  operation  But  Atlas  is  the  only 
one  with  an  Auxiliary  VFO  that  is  not  an  add-on 
box.  The  Atlas  Auxiliary  VFO  plugs  right  into  a 
space  provided  in  the  upper  right  hand  corner  of 
the  front  panel  Although  miniature  in  size  it  tunes 
the  same  500  kHz  as  the  primary  VFO,  and  does  it 
smoothly  with  coarse  and  fine  controls  that  have 
101  planetary  drives.  Green,  yellow,  and  red  LED  s 
let  you  know  which  VFO  you  have  set  up  for 
receiving  and  transmitting.  Very  neat,  and  all 
self-contained. 

An  option  to  the  Model  305  Auxiliary  VFO  is  the 
Model  31 1  crystal  oscillator  that  provides  up  to  12 
crystal  controlled  channels.  It  also  plugs  into  the 
front  panel  just  like  the  305.  Vernier  controls  pro- 
vide fine  tuning  of  the  crystal  frequency. 

10.  MOBILE/PORTABLE  OPERATION 

The  Atlas,  Ten-Tec  ,  and  Yaesu,  being  solid  state, 
are  unique  in  that  they  will  operate  mobile  or  port- 
able directly  from  a  1 2-14  volt  DC  battery.  Also,  the 
solid  state  rigs  are  considerably  smaller  and  lighter 
weight  than  the  hybrid  rigs,  The  Atlas  is  unique  in 
having  a  very  handy  plug-in  mobile  bracket  for  the 
350-XL  that  makes  it  a  simple  matter  to  plug-in  and 
go  mobile. 

It  OTHER  350-XL  STANDARD 

FEATURES  include  R.I.T..  VOX.  Crystal  Calibra- 
tion, ANL.  and  Noise  Blanker 

Compare  the  Atlas  350-XL  SSB  CW  Transceiver 
with  the  others,  and  we  think  you  II  agrea  the  Atlas 
has  everything  you  II  ever  need  in  a  transceiver. 
And  it's  made  in  America. 
And  let  us  not  forget  to  mention  Our  Customer 
Service  which  is  second  to  none,  Just  ask  the  ham 
who  owns  one. 


Model  350-XL  (less  options) . 
Model  DD6-XL  Digital  Dial  . . 
Model  305  Auxiliary  VFO     . 


^^  Merry  Christinas  and  Holiday  Greetings  from  all  the  gang  at  Atlas! 


$995. 
$229. 

$155. 


Up&  ATLAS 

^*^r  RADIO   INC. 

41 7  Via  Del  Monte.  OceansirJe.  CA  92054 

Phone  |714|433-19B3 
air  Special  Customer  Service  Direct  Line 

(7141433-9591 
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YOUR  BEST  BUY  IN  KITS 


*  • 


WOW  -  FREE 


FROM  NOW  UNTIL 
DECEMBER  31,  1977 

RECEIVE  ABSOLUTELY  FREE  A  SIX-DIGIT  12-  OR  24UHOUR 
ELECTRONIC  CLOCK  KIT,  COMPLETE  WITH  POWER  SUPPLY 
AND  CASE.  WITH  THE  PURCHASE  OF  ANY  ONE  OF  THE 
FOLLOWING  FREQUENCY  COUNTER  KITS.  HAL^OOA.  HAL- 
3Q0A,  HAL-50A  OR  THE  ANALOG  DIGILAB,  JUST  MENTION  THIS 
AD  WAS  FOUND  IN  73  MAGAZINE. 

OR  RECEIVE  A  GIFT  CERTIFICATE  WORTH  $15.00  ON  YOUR 
NEXT  PURCHASE  OF $50.00  OR  MORE. 


6  GOOD  REASONS 


FOR    BUYING   A    HAL-TRONIX 
FREQUENCY   COUNTER 

(1)  100%  COMPLETE  KIT,  (2)  EASY  ASSEMBLY.  (3}  COM- 
PLETELY ENCLOSED  IN  METAL  CABINET.  (4)  IC  SOCKETS 
USED  THROUGHOUT  FOR  EASY  TTL  REPLACEMENT  (5)  EASY 
ON  YOUR  POCKET  BOOK.  AND  (6>  NO  EXPENSIVE  CHIPS  TO 
REPLACE  {EXAMPLE  —  JF  YOU  LOSE  A  DECODER,  LATCH  OR 
DRIVER  IN  A  HAL-TRONIX  COUNTER,  THE  AVERAGE  COST 
OF  REPLACEMENT  OF  THE  LOW-COST  TTLS  IS  LESS  THAN 
$1.00  EXCLUDING  THE  PRE-SCALE  CHIP.  IN  SOME  OF  THE 
NEWER  COUNTERS  NOW  BEING  MARKETED  BY  MY  COMPD 
TITION,  THEY  ARE  UStNG  THE  EXOTIC  SINGLE  CHIP  AND 
WOULD  COST  YOU  CLOSE  TO  $30.00  TO  REPLACE),  THIS  IS 
SOMETHING   YOU   SHOULD   CONSIDER^ 

ANALOG-DIGILAB 
KIT  $139.50 

DESIGNED  BY  HAL-TRGNIX 
AND  MIKE  GOLDEN  OF 
R.  E.T.S.  ELECTRONICS 
SCHOOL  OF  DETROIT.  FOR 
RUGGED  CLASSROOM    USE. 

FOR    THE    RADIO    AMATEUR,    THE    STUDENT, 
THE   EXPERIMENTER    OR    DESIGNER 

SPECIFICATIONS:  OUTPUT  VOLTAGES;  +5V,  +l2Vf  -12V; 
USABLE  CURRENT;  750mA;  %  Regulation  at  500mA;  02%; 
Short-circuit  limited  at  1.0  amp;  Thermal  overload  protected. 
Power  requirements;  117VAC,  60HZ,  40  Watts. 
Function  Generator;  Frequency  range:  1HZ  to  100  HZ  in  5 
bands.  Amplitude  adjustable  from  0  to  10  VPP.  DC  offset 
adjustable  from  0  to  ±  10V.  Waveforms:  Sine,  square,  tri- 
angular and  TTL  Clock.  TTL  Clock  0  to  -f 5 V  level,  200  ris  rise 
and  fall  time,  Frequency  determined  by  Function  Generator 
Output   impedance   L2K  ohm. 

Most  of  all,  it's  easy  to  construct  and  service.  PC  boards  are 
predrilled,  plated  thru  and  solder  flowed.  Over  1000  units 
so*d  to  schools* 


6-DIGIT  CLOCK 

12/24   HOUR 

COMPLETE  KIT  CONSISTING  OF  2 
PC  G10  PRE-DRILLED  PC  BOARDS, 
1  CLOCK  CHIP,  6  FNO  359  READ- 
OUTS, 13  TRANSISTORS,  3  CAPS, 
9  RESISTORS,  5  DIODES,  3  PUSH- 
BUTTON SWITCHES,  MOLDED 
POWER  TRANSFORMER  CORD  AND 
INSTRUCTIONS. 

DON'T    8E    FOOLED    BY    PARTIAL 
KITS  WHERE  YOU    HAVE  TO    BUY 
EVERYTHING   EXTRA. 
PRICED  AT  $12,95 


4-DIGIT  ALARM  CLOCK 

12   HOUR  ONLY 

COMPLETE  KIT  CONSISTING  OF  2 
PC  G10  PRE-DRILLED  PC  BOARDS, 
1  CLOCK  CHIP,  4  FND  503  READ- 
OUTS, ALL  NECESSARY  TRANSIS^ 
TORS,  CAPS  AND  RESISTORS 
INCLUDING  5  PUSH-BUTTON 
SWITCHES,  MOLDED  POWER 
TRANSFORMER  CORD  PLUS 
SPEAKER;  COMES  COMPLETE 
WITH    INSTRUCTIONS. 

PRICED  AT  $16,95 


CLOCK  CASE    Available  and  will  lit  any  one  of  the  above  clocks 
Regular  Prtce  .  ,  ,  $6.50        Put  Only  $4.50  when  bought  with  clock 


60-HZ  TIME   BASE 

CRYSTAL  TIME  BASE  KIT.  WILL 
ENABLE  MOST  ALL  DIGITAL 
CLOCKS  TO  OPERATE  FROM  12 
VDC.  LOW  PROFILE  UNIT,  EASY 
3-WlRE  HOOKUP.  ACC  2PPM, 
ADJUSTABLE. 

COST  ONLY  $5.95  EACH  OR  2 
FOR  $1000  —  OR  ONLY  $4.50 
WITH    CLOCK    PURCHASE. 


10-MHz  CRYSTALS 

HI-QUALITY  CRYSTALS,  DESIGNED 
FOR  FREQUENCY  CONTROL  AND 
ELECTRONIC  TIME  PIECES;  AGING 
FACTOR  5PPM.  MEETS  OR  EX- 
CEEDS MIL-C-3098  SPECS.  MADE 
ESPECIALLY  FOR  HAL-TRONIX 
BY  SENTRY. 
PRICE    $5.95    OR    2    FOR    510,00 


a 


EXCEL   CIRCUITS 


PRINTED  CIRCUIT  KIT 
ONLY 
$19.95 
ETCH-IT- YOURSELF      PLUS  Slo0  SHIPPING 

kJT    INrLUQES" 

4  PCS  PHOTO-SENSITIZED  GLASS  EPOXY  BOARD;  DEVELOPER  &  RESIST 
STRIPPER;  DRY  ETCHANT  CRYSTALS;  1  •  fi  x  12  x  3  PLASTIC  TRAY 
AND  COVER  2  -  BV2  x  11  SHEETS  OF  .100  GRID  PAPER.  2  SVz  x  11 
SHEETS  OF  .002  MYLAR;  1  PAIR  OF  PLASTIC  GLOVES,  MISC.  ART- 
WORK   SUPPLIES. 

d.stributor  for  A  P  PRODUCTS,  INCORPORATED 


SUPER  STRIP 

3S<2   #923252 

PRICE  %  17.00 


FREQUENCY  COUNTERS 


Previously  kitted  for  Oescomm  Inc.  by  Hal'Tranix 

COMPLETE  KITS:  CONSISTING  OF  EVEKY  ESSENTIAL 
PART  NEEDED  TO  MAKE  YOUR  COUNTER  COMPLETE. 
HAL-600A  7-DIGIT  COUNTER  WITH  FREQUENCY 
RANGE  OF  ZERO  TO  600  MHz.  FEATURES  TWO  IN- 
PUTS: ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HIGH  FREQUENCY;  AUTOMATIC  ZERO  SUPPRESSION. 
TIME  BASE  IS  1.0  SEC  OR  .1  SEC  GATE  WITH  OP- 
TIONAL 10  SEC  GATE  AVAILABLE.  ACCURACY  ± 
.001%,  UTILIZES  10- MHz  CRYSTAL  5  PPM, 
COMPLETE    KIT   $149,00 

HAL-300A  7-DIGIT  COUNTER  WITH  FREQUENCY 
RANGE  OF  ZERO  TO  300  MHz.  FEATURES  TWO  IN* 
PUTS:  ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HIGH  FREQUENCY;  AUTOMATIC  ZERO  SUPPRESSION. 
TIME  BASE  IS  1*0  SEC  OR  .1  SEC  GATE  WITH  OP- 
TIONAL 10  SEC  GATE  AVAILABLE.  ACCURACY  ± 
,001  %,  UTILIZES  10-MHz  CRYSTAL  5  PPM. 
COMPLETE  KIT  $124.00 

HAL-50A  8-DIGIT  COUNTER  WITH  FREQUENCY  RANGE 
OF  ZERO  TO  50  MHz  OR  BETTER.  AUTOMATIC  DECI- 
MAL POINT,  ZERO  SUPPRESSION  UPON  DEMAND. 
FEATURES  TWO  INPUTS:  ONE  FOR  LOW  FREQUENCY 
INPUT,  AND  ONE  ON  PANEL  FOR  USE  WITH  ANY 
INTERNALLY  MOUNTED  HAL-TRONIX  PRE-SCALER 
FOR  WHICH  PROVISIONS  HAVE  ALREADY  BEEN 
MADE.  1.0  SEC  AND  .1  SEC  TIME  GATES.  ACCURACY 
±  ,001%.  UTILIZES  10-MHz  CRYSTAL  5  PPM. 
COMPLETE    KIT  $124.00 

HAL-TRONIX  BASIC  COUNTER  KITS 

STILL  AVAILABLE 

THE  FOLLOWING  MATERIAL  DOES  NOT  COME  WITH 
THE  BASIC  KIT:  THE  CABINET,  TRANSFORMER, 
SWITCHES,  COAX  FITTINGS,  FILTER  LENS,  FUSE 
HOLDER,  T-03  SOCKET,  POWER  CORD  AND  MOUNT- 
ING  HARDWARE. 

HAL-600X   (Same  Specifications  as   HAL-600A)   $124.00 

HAL-300X   (Same  Specifications  as  HAL-300A)  $99,00 

HAL-50X     (Same  Specifications  as  HAL-5QA)  $99,00 


^^m 


PRE-SCALER  KITS 

HALO-3O0PRE  (Pre-drilled  G10  board  and  all  com- 
ponents)   $19.95 

HAL-0-300P/A  (Same  as  above  but  with  preamp) 

$29*95 

HAL-0  600PRE  (Predrilled  G10  board  and  a  If  com- 
ponents)      $39,95 

HAL-1GHZ  (New   Item  -  Available  in   December) 

$124.95 

PRE-BUILT  COUNTERS  AVAILABLE 

(HAL-600A  —  $229.00)  (HAL-300A  —  $199.00)  HAL- 
50A  —  $199.00).  ALLOW  4-  TO  6-WEEK  DELIVERY 
ON   PRE-BUILT  UNITS, 


Hal-Tronix 

P.  O.  BOX  1101 

SOUTH  GATE,  MICH.  48195 

PHONE  (313)  285-1782 


"HAL' 


HAROLD  C.   NOWLAND 
WBZXH 


SHIPPING 
INFORMATION: 


ORDERS  OVER  $15.00  WILL  BE  SHIPPED  POSTPAID 
EXCEPT  ON  ITEMS  WHERE  ADDITIONAL  CHARGES 
ARE  REQUESTED.  01M  ORDERS  LESS  THAN  515.00 
PLEASE  INCLUDE  ADDITIONAL  $1.00  FOR  HANDLING 
AND  MAILING  CHARGES. 

SEND  SASE   FOR    FREE    FLYER  "l24 
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Ed  Landefeld  W8DCC 
1135  Durham  Circle 
Massillon  OH  44646 


Build 


Simple 


Capacitance  Meter 


--a  useful  weekend  project 


A  time- honored  and  very 
practical  supplier  of 
components  for  the  latest 
ham  project  continues  to  be 
the  junk  box,  A  well-stocked 
junk  box  not  only  reduces 
the  cash  outlay  of  a  project, 
but  also  serves  as  a  source  of 
comfort  and  inspiration  to 
the  happy  owner. 


A  major  factor  limiting  the 
utility  of  these  readily  avail- 
able goodies  is  the  difficulty 
of  identifying  them  properly. 
The  number  of  articles 
describing  transistor  checkers, 
IC  probes,  and  programs  for 
identifying  and  checking  ICs 
points  not  only  to  the  popu- 
larity of  the  junk  box  source 


*<  B 


io.  h 


of  supply,,  but  also  to  the 
difficulty    mentioned   above. 

Capacitors  are  a  part  of 
this  problem.  It  seems  that 
the  original  equipment  manu- 
facturer s,  the  source  of  many 
of  these  components,  delight 
in  concealing  the  true  value 
with  an  esoteric  part  number. 
And  the  military  is  even 
worse. 

Cheer  up!  All  is  not  lost 
Described  herein  is  an  un- 
believably uncomplicated  and 
cheap  device  that  will  go  far 
toward  blowing  the  cover  of 
all  those  mysterious  micas, 
discs,  and  ceramics  smirking 
at  you  from  your  hoard. 

The  Circuit 

As  advertised  above,  this 
little  device  is  ridiculously 
simple  and  inexpensive*  It 
consists  of  an  oscillator  and  a 
rectifier,  with  a  meter  to 
indicate  the  value  of  the  rec- 
tified current.  Let's  refer  to 
Fig.  1  and  be  a  bit  more 
specific,  U1 A  and  U1 B  are 
two  NAND  gates  of  a  CMOS 
quad  two-input  NAND  gate. 


You  can  get  one  for  294  if 
you  don't  have  one.  These 
two  gates  are  cascaded,  biased 
in  the  linear  mode  by  the 
resistor  network,  and  caused 
to  oscillate  by  capacitive 
feedback  around  the  two 
gates.  The  output  is  a  square 
wave  which  is  buffered  by  the 
third  g^te  U1C  to  insure  an 
output  of  constant  ampli- 
tude. We  apply  the  output  of 
the  buffer  to  the  diode  rec- 
tifier through  our  unknown 
capacitor.  If  the  unknown 
capacitor  is  small  (has  high 
reactance)  in  comparison 
with  the  frequency  of  the 
oscillator,  it  will  pass  a  small 
pulse  on  each  cycle  which 
will  be  rectified  by  the 
diodes.  The  meter  will  read 
the  sum,  or  integral,  of  these 
pulses.  The  larger  the  value  of 
the  capacitor,  the  larger  the 
pulses,  the  greater  the  sum 
and  the  higher  the  meter 
reading.  Simple,  isn't  it? 

This  is  a  basic  counter 
circuit  With  a  gven  value  of 
capacitor,  if  the  oscillator  fre- 
quency is  increased,  there  will 
be  more  pulses  per  second, 
thus  a  higher  integrated  meter 
reading.  This  forms  the  basis 
for  a  very  simple  and  useful 
counter  which  is  linear  over 
quite  a  few  octaves.  We  are 
simply  turning  the  circuit 
around  to  measure  capacity 
instead  of  frequency. 

Circuit  Details 

The  circuit  was  set  up  to 
use  a  1  mA  meter  movement 
The  values  shown  in  Table  1 
list  the  oscillator  frequency, 
capacitor  and  resistor  values 
for  a  1  mA  meter  movement 
There  are  five  ranges  arranged 
as  decades.  The  lowest  range 
is  0-100  pF,  the  next  0-1000 
pF,  etc.  Each  range  is  linear, 
so  it  is  quite  possible  to  read 
a  5  pF  capacitor  on  the 
lowest  range.  The  highest 
range  then  reads  full  scale  on 
a  1  uF  capacitor. 

It  would  be  inadvisable  to 
use  a  meter  with  less  sensi- 
tivity than  1  mA  if  the  0-100 
pF  range  is  desired.  Note  that 
with  the  1  mA  meter,  the 
oscillator  is  running  at  a  fre- 
quency slightly  greater  than  1 
MHz.  This  is  approaching  the 
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Simple 
Sequential  Decoder 


—  for  uncomplicated  repeaters 


A  local  group  recently 
came  to  me  with  a 
request  for  a  simple  control- 
ler for  a  single  repeater.  Their 
requirements  called  for  a 
three  digit  control  code,  but 
the  first  two  digits  of  the  on 
code  and  the  off  code  could 
be  the  same,  such  as  523  on, 
5  24  off. 

Since  I  would  not  need  the 
entire  12  digits  decoded,  my 
previously  described  (73 , 
April,  1976)  decoder  boards 


would  fill  the  bill  for  the 
required  digit  decoding.  Each 
one  of  the  boards  will  decode 
two  dual-tone  digits  in  the 
same  row  or  column  and  pro- 
vide a  logic  output.  This 
particular  application  requires 
four  digits,  or  two  of  the 
decoder  modules.  By  using 
these  boards,  I  only  had  to 
design  the  function  decoder 
circuit. 

The    group    that    had    re- 
quested the  decoder  had  also 


requested  that  I  use  TTL,  so 
the  design  herein  is  standard 
TTL.  The  design  would  lend 
itself  to  use  of  CMOS  with 
very  little  change  in  circuitry. 
This  article  will  not  go 
into  the  digit  decoders  since 
567  type  decoders  have  been 
adequately  covered  in  pre- 
vious issues  of  this  magazine 
by  me  and  many  others. 

Circuit 

The    circuit    is    shown    in 
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Fig.  L  Schematic  diagram  of  the  function  decoder.  Inputs  DJ-D4  are  the  digit  decoder  logic 
inputs  which  should  go  high  when  a  digit  is  decoded.  A  7805  regulator  is  not  shown  but  was 
used.  Transistor  QJ  is  meant  to  be  representative  of  a  typical  output  control  circuit 


Fig.  1 .  The  digit  decoders  are 
not  shown,  but  TTL  com- 
patible logic  inputs  are 
assumed,  which  go  to  a  high 
state  when  a  digit  is  decoded. 
The  four  1N914  diodes 
form  an  OR  gate  which 
triggers  U3A,  one  half  of  a 
74123  monostable,  thus 
creating  a  clock  pulse  with 
each  digjt  received.  The  2.2 
uF  capacitor  on  the  input  of 
U3A  is  to  eliminate  the 
bounce  or  ringing  on  the  digit 
decoder  inputs. 

The  clock  output  is  taken 
from  the  Q  output  of  U3A, 
while  the  Q  output  is  used  to 
trigger  U5,  a  555  timer.  The 
555  timer  is  set  for  a  period 
of  about  8  seconds.  At  the 
end  of  that  period,  the  timer 
triggers  U3B,  which  in  turn 
resets  all  of  the  logic  except 
for  the  output  stage.  Going 
back  to  the  input,  coinci- 
dence of  the  logic  high  at  D1 
and  the  clock  pulse  cause  the 
output  of  U1A  to  go  high, 
enabling  gate  U4A,  Now,  if 
digit  D2  is  received,  a  high 
will  appear  on  the  D  input  of 
U1  B  and  a  clock  pulse  will  set 
the  output  of  U1  B  high.  Note 
that  if  either  D3  or  D4  had 
been  received  instead,  the 
resulting  clock  pulse  would 
have  had  no  effect  on  U1 B 
and  would  have  reset  U1 A  to 
its  low  state.  The  high  on  the 
output  of  U1B  enables  ^tes 
U4C  and  U4D,  making  them 
ready  for  the  third  digit.  If 
the  third  digit  was  D3,  then 
U4D  would  have  turned  U2A 
on,  while  if  the  third  digit 
had  been  D4,  then  U4C 
would  have  turned  U2A  ofi 

Even  though  both  stages 
of  U1  will  wind  up  reset  at 
the  end  of  a  three  digit  se- 
quence, I  provided  an  auto- 
matic reset  timer  mentioned 
earlier.  I  found  in  an  earlier 
system,  where  the  automatic 
reset  had  not  been  included, 
that  the  system  would  even- 
tually  turn  itself  on  or  off 
from  noise  or  power  glitches 
interpreted  as  digits.  The 
timer  consists  of  the  555  and 
the  second  half  of  mono- 
stable  U3.  At  the  end  of  the 
timing  period,  the  555 
triggers  U3B,  which  resets  the 
flip-flop,  U1A,  B. 
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Fig.  2.  Printed  circuit  board  for  the  function  decoder  shown 
full  size. 


Although  it  is  not  shown 
on  the  diagram,  I  used  a  7805 
type  voltage  regulator  to  run 
the  system  from  a  12  volt 
line.  The  digit  decoder 
modules  have  built-in  5  volt 
regulators. 

Conclusion 

The  function  decoder  has 
performed  very  well  so  far.  If 
567  decoders  are  used,  you 
must  be  careful  with  the 
audio  input  level  to  prevent 
false  decoding, 

I  made  a  printed  circuit 
board  for  the  function 
decoder  and  the  artwork  is 
shown  in  Fig,  2,  A  parts 
layout  is  shown  in  Fig.  3  and 
a  parts  list  is  included  at  the 
end  of  the  article.  Printed 
circuit  boards  and  assembled 
units  are  available  from  Con- 


tact Electronic  Research  and 
Development,  35  W.  Fair- 
mont, Tempe  AZ  85281. 
Write  for  pricing  and  availa- 
bility. ■ 


Parts  List 

R1  -Ik 

R2,  5  -  470 
R3-  10k 
R4  —  1  meg 
R6-22k 
All  &W  10% 

C1,2,  4,  5-2.2uF/10V 
C3,  6-  ,33uF/50  V 

U1,2-  7474 
U3-  74123 

U4  -  7400 
U5  -  555 

Diodes  -  1N914or  1N4148 
PCB    —    Contact    Electronic    Re- 
search   and   Development,  35  W. 
Fairmont   Dr.,  Tempe  AZ  85281 
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Fig,  3,  Ports  placement  for  the  printed  circuit  board  of  Fig.  2. 
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serious  a  problem  as  it  might  seem  at 
first  thought.  With  the  exception  of 
Canadian  stations,  propagation  man- 
ages to  isolate  the  US  from  the  rest  of 
the  world  for  many  hours  of  the  day* 
I've  operated  from  countries  all 
around  the  world,  almost  always  using 
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the  US  phone  band,  and  I've  seldom 
had  any  problem  working  anything  I 
wanted  to.  During  those  few  hours 
when  the  US  was  coming  through,  f 
had  my  choice  of  US  or  other  OX  .  .  . 
the  rest  of  the  time  it  was  just  other 
DX.  It  just  wasn't  a  problem  above 
14.2  ...  so  why  should  it  be  one 
below? 


While  I  don't  want  to  aggravate  my 
many  Canadian  friends,  I  just  wonder 
why  they  rate  a  special  phone  band. 
They  seem  to  be  running  as  much 
power  as  we  are  and  be  able  to  work 
out  fine  in  the  US  phone  band  when 
they  try.  It  doesn't  seem  reasonable  to 
preserve  this  100  kHz  band  of  the 
most  valued  shortwave  ham  frequen- 
cies for  one  country  . . ,  and  that  is 
about  what  it  amounts  to. 

If  any  Canadian  amateurs  have 
some  good  reasons  for  this  special 
treatment  l'IJ  be  interested  in  hearing 
from  them  .  .  .  and  will  be  glad  to  pass 
along  their  information-  Otherwise,  I 
think  it  is  high  time  US  amateurs 
entered  a  petition  for  the  FCC  to 
extend  the  phone  band  down  to  14.1 
MHz. 


SIXTEEN  VS,  EIGHT 

More  and  more  16-bit  micro- 
computers are  being  brought  out,  and 
not  a  few  readers  are  asking  about 
them.  Obviously,  a  16-bit  machine  can 
do  a  lot  more  work  than  an  8-bit 
computer  . .  «  and  faster.  Heath  is 
giving  us  the  choice  of  either  8-bit 
fH8)  or  16-blt  with  their  H11  (why 
not  H16?),  so  the  question  of  which  ts 
better  may  be  an  immediate  one  for  a 
lot  of  incipient  computer  hobbyists. 

First,  before  getting  into  any  details 
on  the  relative  merits  of  16  vs.  8  bits, 
it  might  be  worthwhile  to  explain  just 
what  the  difference  is  between  the 
two. 

Most   of    the   microcomputers  are 

Continued  on  page  169 
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PC  Techniques 


--  how  to  etch  foil  pads 


A  good  calculated  guess  is 
that  many  amateurs  do 
not  enjoy  the  fun  of  con- 
structing their  own  circuits  or 

duplicating  circuits  found  in 
many  articles  because  they 
are  inhibited  by  the  need  to 
etch  printed  circuit  boards. 
The  etching  of  a  board  is  not 
necessary  for  the  construc- 
tion of  a  single  copy  of  most 
circuits.  Indeed,  there  are 
circuit  construction  tech- 
niques which  allow  the  dupli- 
cation of  a  circuit  presented 
in  etched  circuit  format  by  an 
individual  builder  without 
etching  and  with  equal  or 
better  circuit  performance 
than  is  obtained  with  an 
etched  board!  One  of  these 
techniques  is  the  so-called 
isolated  pad  technique  of 
utilizing  single  side,  copper- 
clad  PC  boards.  The  tech- 
nique is  not  new,  having  been 


introduced  several  years  ago. 

But  most  amateurs  arc  not 
aware  of  its  usefulness  and 
simplicity.  This  article  pre- 
sents a  simple,  practical  guide 
to  the  utilization  of  the 
technique,  so  that  even  a 
young  Novice  operating  on  a 
limited  budget  or  an  apart- 
ment dweller  without  a 
machine  shop  available  can 
have  some  fun  with  simple 
circuits  laid  out  for  PC  board 
construction  or  with  home 
brew  circuits. 

The  isolated  pad  technique 
of  circuit  construction  is  very 
flexible,  in  that  it  allows  the 
"freelance"  construction  of  a 
circuit  from  a  schematic  or 
the  duplication  of  a  simple 
etched  PC  board  layout 

The  basic  idea  of  the  iso- 
lated pad  is  illustrated  in  Fig. 
1.  A  single  side  copperclad  PC 
board  is  used,  in  which  a  hole 
(1  mm)  is  drilled  where  a 
connection  point  is  to  be 
made.  See  Fig,  1  (a).  Then,  a 
special  tool  is  used  to  remove 
the  copper  from  the  board 
around  the  hole,  except  for  a 
"pad"  of  copper  left  im- 
mediately next  to  the  hole. 
See  Fig.  1(b)-  This  "isolated 
pad"  can  then  be  used  to  wire 

Fig,  J.  A  1  mm  hole  is  drifted  in  the  board  where  a  component 
lead  is  to  be  placed  (a),  and  then  the  isolated  pad  is  formed 
with  a  special  toot  (b), 
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in  a  component  mounted  on 
the  non-foil  side  of  the  board, 
and  several  isolated  pads  can 
be  drilled  in  a  cluster  to 
interconnect  componen  ts* 
Components  which  have  one 
terminal  grounded  have  the 
applicable  terminal  soldered 
to  the  copper  foil  side  of  the 
board  after  passing  through  a 
drilled  hole  where  an  isolated 
pad  is  not  made.  The  tech- 
nique leaves  a  far  larger 
copper  ground  plane  on  a 
board  than  etching  does. 
VHF  and  UHF  circuits  can 
easily  be  home-constructed 
using  the  technique,  which  is 
not  the  case  if  one  tries  to 
duplicate  such  circuits  using 
simple  point-to-point  wiring 
on  plain  perforated  board 
stock. 

When  constructing  a  cir- 
cuit from  a  schematic,  the 
circuit  can  pretty  well  be  laid 


Fig.  2.  The  top  (non-foil)  side  of  a  board  containing  a  three 
stage  amplifier,  and  the  bottom  (foil)  side  showing  the  isolated 
pad  interconnection  points. 
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Fig,  3.  A  few  special  tools  facilitate  isolated  pad  wiring. 


out  by  following  the  basic 
layout  of  the  components  as 
shown  on  the  schematic.  For 
instance.  Fig,  2  shows  both 
sides  of  a  board  which  con- 
tains a  3  stage  amplifier.  The 
components  are  grouped 
around  the  transistor  sockets 
much  as  they  would  be 
shown  on  the  schematic.  For 
more  complicated  circuits, 
one  does,  of  course^  have  to 
do  a  bit  more  preplanning  to 
avoid  drilling  excess  holes  and 
having  jumper  wires  all  over 
the  board. 

Simple  etched  PC  tem- 
plates can  be  duplicated  by 
placing  the  template  over  the 
board  and  drilling  holes  at  all 
the  locations  designated  for 
component  mounting.  Then 
only  those  points  which  are 
not  grounded  are  provided 
with  an  isolated  pad  and 
jumpers  are  used  to  intercon- 
nect points.  In  most  circuits, 
one  end  of  most  components 
is    grounded,    so    the    work 


involved  is  not  too  great  The 
technique  will  not  work,  of 
course,  to  duplicate  a  PC  lay- 
out with  10  ICs  and  intercon- 
nection lines  running  around 
like  the  LA.  freeway  system. 
A  few  simple  tools  and 
techniques  make  usage  of  the 
isolated  pad  technique  simple 
and  versatile.  The  main  tools 
needed  are  shown  in  Fig.  3.  A 
hobbyist-type  battery- 
operated  drill  with  a  1  mm 
bit  is  used  to  drill  the  board 
at  the  desired  locations.  If 
one  lets  the  drill  do  the  work 
and  doesn't  try  to  "push"  it 
through  the  board,  this 
simple  drill  will  very  readily 
work  with  any  PC  board.  The 
isolated  pad  is  cut  with  a 
commercial  tool  (Vector  Co. 
type  P138C  or  P138).  These 
tools  come  in  a  version  with  a 
handle,  as  shown  (P138C),  or 
as  a  drill-type  insert  (PI  38)  to 
be  used  with  any  small  drill, 
There  are  tools  available  to 
cut  various  size  pads,  but  the 


Fig.  4.  A  "mask"  can  be  used  as  a  drill  guide  for  any  special 
pattern.  In  this  case,  a  piece  of  perforated  board  stock  is  used 
as  a  guide  to  drill  holes  for  mounting  an  IC  socket 


PI  38  pad  size  of  .125"  is  just 
right  for  most  work.  Most 
large  electronics  supply 
houses  stock  Vector  parts,  or 
one  can  write  to  Vector  Elec- 
tron ics,  12460  Gladstone 
Ave.,  Sylmar  CA  91342,  for 
distributor  information. 

The  next  tool  in  Fig.  3  is  a 
small  dental  scraping  tool.  It 
is  very  useful  for  cutting 
away  the  bits  of  copper  that 
might  remain  if  two  pads  are 
cut  with  some  overlap  so  a 
interconnection  point  can  be 
made,  An  X- Ac  to-type  tool 
with  the  proper  blade  can 
also  be  used,  but  the  dental 
tool  is  superior.  The  latter  are 
not  available  from  electronic 
distributors,  although  your 
dentist  might  part  with  a  used 
one  after  you  pay  your  next 
dental  bilk  The  last  tool  is  a 
45°  flush  cutter.  It  is  much 
more  useful  than  the  usual 
diagonal   cutter  for  trimming 


leads  close  to  the  board. 

ICs  and  transistors  in  any 
type  of  case  can  be  mounted 
on  the  board  either  directly 
or  by  using  sockets.  To  drill 
the  necessary  hole  pattern  for 
the  socket  or  device  pins,  a 
"mask"  is  used,  as  shown  in 
Fig.  4,  The  mask  is  just  a 
piece  of  perforated  board 
stock  which  has  the  correct 
hole  spacing  for  IC  pins.  A 
mask  can  be  made  for  the 
round -type  cases  (TO-99,  etc.) 
by  removing  the  pin  holders 
from  a  suitable  socket  and 
then  using  the  socket  as  a 
mask. 

The  isolated  pad  wiring 
technique  has  its  limitations, 
but  it  does  allow  a  builder 
with  a  minimum  of  space  and 
resources  to  build  circuits  in  a 
manner  that  is  electrically 
advantageous  and  as  neat  and 
compact  as  any  small  etched 
PC  layout.  ■ 
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8- bit  systems.  They  are  designed  to 
work  with  8-bit  microprocessor  chips 
such  as  the  808GAP  the  Z-8Q,  the 
6800 ,  and  the  6500-series.  Since  it 
takes  16  bits  to  give  the  address  of 
any  memory  location,  the  8-bit  sys- 
tems   have    to    take   two    cycles   to 
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handle  each  memory  address.  The 
address  is  split  into  a  high  order  and 
low  order  address.  Then  it  takes  a 
third  cycle  to  handle  the  8-bit  char- 
acter which  is  in  that  address* 

Why  16  bits  for  the  address?  If  you 
get  your  fingers  out  and  do  some 
binary  figuring,  you'll  see  that  it  takes 
that  many  binary  numbers  to  count  to 


65,536  .  -  ,the  number  of  memory 
locations  most  microprocessor  chips 
are  equipped  to  handle. 

And  why  was  65,536  (also  known 
as  64KJ  picked  as  an  optimum 
memory  for  microcomputers?  Given 
the  choice  of  256  bytes  for  one 
machine  cycle,  64  kilobytes  for  two 
machine  cycles,  or  16  megabytes  for 
three  machine  cycles,  the  two-cycle 
was  the  most  practical.  Most  micro- 
computer programs  can  be  handled 
within  this  amount  of  memory,  so  it  is 
the  most  efficient. 

A  good  BASIC  interpreter  requires 
about  16K.  Add  another  12K  for  a 
fair-sized  program  and  you  still  have 
plenty  of  memory  available  for 
working.  If  you  are  processing  a 
mailing    list    where    each    name   and 


address  requires  80  bytes  of  memory, 
you'll  have  room  to  handle  two  to 
three  hundred  names  at  a  time  for 
sorting,  printing,  etc 

A  16-bit  system  can  handle  the 
entire  memory  address  in  one  machine 
cycle,  and  thus  is  a  lot  faster  in 
operation  than  an  8-bit  machine.  On 
small  jobs,  this  may  not  be  a  factor  of 
any  significance  ,  .  .  but  if  you  are 
interested  in  sorting  out  a  10,000- 
name  list,  then  the  time  for  handling 
each  operation  becomes  interesting. 
Obviously,  there  has  to  be  a  reason 
that  firms  buy  $100,000  computer 
systems  instead  of  $2,000  systems, 
and  speed  is  a  big  factor.  The  more 
expensive  systems  are  also  capable  of 

Continued  on  page  171 
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David  J.  Brown  W9CG1 
RR  S,  Box  39 
Nohiesvilh  IN  46060 


Space  Age  Junque 


--  more  mods  for  the  BC-348 


If  you  have  been  following 
parts  I  and  II  of  this  series 
of  articles  covering  the  modi- 
fication of  the  BC-348  and 
like  receivers,  you  will 
already  know  my  end  desire 
is  to  allow  those  of  you  lack* 
ing  in  funds  (most  of  us?),  or 
not   having  the  corner  radio 


store  access  of  many  U.S. 
hams,  to  build  (or  really  re- 
build) a  receiver  that  will 
compete  with  the  best  on  the 
market  today.  I  assure  you  it 
is  possible,  because  you  can 
devote  the  necessary  care  and 
time  to  the  receiver  that  mass 
production  just  won't  allow. 


The  purpose  of  this  part  111  is 
to  add  on  two  relatively 
simple  circuits  the  BC-348 
do^s  not  possess  when  pur- 
chased- Since  they  are  some- 
what dependent,  I  have 
included  them  both  in  one 
article  and  one  circuit  board. 
This   circuit   board   and  the 


assurance  the  circuit  works  in 
the  BC-348  is  really  all  I  am 
providing  in  some  parts  of 
this  series  (this  one),  as  the 
circuits  are  someone  else's.  I 
am  only  bringing  together 
from  many  sources  and, 
where  possible,  providing  the 
how-to,  a  circuit  board,  the 
wire-in  information,  and  help 
where  possible  by  your  fol- 
low-up mail.  May  I  credit  at 
this  time  the  origin  for  this 
time's  circuits.  The  audio- 
derived  AVC  is  by  EUR  in  an 
earlier  73  issue,  April,  1966, 
The  S-meter  is  the  best  com- 
bination to  date,  and  is  by 
R,  L.  Winklepleck  from  Popu- 
lar Electronics,  February, 
1963.  The  S^meter  is  really  a 
simple  VTVM  as  pointed  out 
by  the  author. 

Discussing  the  circuits  for 
a  minute,  the  audio-derived 
AVC  is  a  necessity  if  you 
hope  to  be  serious  about  S5B 
type  reception.  As  we  go 
along  and  add  crystal-con- 
trolled type  BFO  (LFO)  to 
the  BC-348s  we  are  working 
on,  something  obviously  must 
be  done  to  provide  AVC  dur- 
ing SSB  reception.  It  is  tough 
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to  get  carrier-derived  AVC 
out  of  a  system  that  has  no 
(little)  carrier  of  its  own  upon 
reception.  One  half  of  the 
enclosed  circuit  board  takes 
care  of  that.  Since  the 
S-meter  works  off  of  any 
AVC  involved,  I  went  ahead 
and  put  it  on  the  same  board. 
As  usual  in  this  series,  some 
of  the  parts  are  left  off  the 
board  for  either  size,  conve- 
nience, or,  as  in  some  cases 
here,  the  desire  to  locate 
them  where  you  want  them 
(i.eT,  S-meter  —  panel,  sepa- 
rate box,  with  the  speaker 
enclosure,  etc.)- 

The  AVC  circuit  is  really 
quite  simple  to  build  now 
that  there  is  a  circuit  board, 
and  just  as  simple  to  get 
running.  The  input  is  taken 
from  the  top  (hot)  end  of  the 
volume  control  (full  volume 
at  all  times,  reprdless  of 
volume  control  setting),  and 
feeds  the  first  tube's  grid-  The 
volume  control  forms  the  grid 
resistor,  so  do  not  ac  couple 
at  this  point.  The  second  half 
of  the  12AU7  triode  (dual)  is 
used  to  allow  separate  time 
constants  to  be  applied  to  the 
AVC  line  than  are  applied  to 
the  S-meter  circuit  The 
switch  SI  allows  you  to  have 
more  than  one  AVC  constant 
for  the  receiver  itself.  It  can 
just  as  easily  be  mu I ti -posi- 
tion rotary,  and  many  time 
constant  choices  be  made 
available.  On  the  other  hand, 
the  long  constant  presented 
in  the  second  half  grid  circuit 
allows  steady  enough  readings 
for  the  S-meter.  The  author 
stated  "any  crystal  diode"  for 


use  in  the  cathode,  and  we 
have  found  the  1 N60  speci- 
fied in  the  schematic  to  work 
quite  well  for  our  purposes. 
That  really  sums  up  the  AVC 
circuit,  except  how  to  con- 
nect it  into  the  BC-348.  Begin 
by  any  connection  to  pin  5  of 
V7  (6B8)  going  to  either  the 
1.5  megohm  resistor  to 
ground  (52)  or  the  220k  resis- 
tor (53)*  Connect  the  AVC 
line  into  this  point.  The 
easiest  and  possibly  most 
versatile  way  of  doing  this  is 
to  run  the  resistor  junction 
point  to  the  center  tap  of  a 
DPDT  switch  (allowing  for 
other  use  for  second  half  of 
switch  later),  and  wire  pin  5 
of  V7  to  one  switch  direc- 
tion, and  the  new  circuit 
output  to  the  other  direction. 
The  switch  can  be  marked 
AVC  audio/carrier  or  some- 
thing of  that  nature. 

Continuing  on  with  the 
S-meter  circuit,  it  is  even 
easier.  I  made  the  input  con- 
nection for  you  on  the  board- 
All  you  need  to  do  is  add  the 
external  plate  load  resistors  in 
the  form  of  a  20k  pot  with 
the  ends  going  to  M  and  N 
and  the  center  tap  going  to 
+160  volts.  Also,  you  must 
add  the  meter  and  its  series 
limiting  resistor  between  Y 
and  Z.  Be  sure  to  get  the 
meter  polarity  right.  The 
adjustment  of  this  part  of  the 
circuit  is  quite  easy.  Warm  up 
both  the  receiver  and  the  new 
circuit  (tubes  have  one  dis- 
advantage!), then  remove  the 
antenna  from  the  input. 
Adjust  the  balance  pot  for  a 
zero    reading  on  the   meter. 
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Reconnect  the  antenna  and 
tune  in  the  strongest  signal 
you  can  find  and  adjust  the 
range  pot  for  almost  full  scale 
reading.  This  gives  about  the 
accuracy  of  the  average 
S-meter  in  any  receiver 
(none),  but  will  satisfy  all  but 
the  purist,  since  the  function 
of  the  S-meter  is  basically  to 
compare  relative  signal 
strength  anyway.  For  the 
more  ambitious,  we  will  go 
into  a  better  calibration  at  a 
later  date,  as  it  requires  you 
have  more  in  the  way  of  test 
equipment 

With  a  circuit  board  to 
work  with,  a  loading  diagram, 
and  the  circuit  descriptions 
given,  I  believe  I  have  about 
covered  all  you  need  to  add 
these  additions  (our  modifica- 
tion M-11)  to  your  receiver. 
As  with  most  of  the  modifica- 
tions we  are  providing,  you 
adventurers  can  add  them  to 
like  or  similar  receivers  at 
your  own  discretion.  Just 
bear    in    mind    1    may    have 


trouble  helping  you  if  you 
pick  a  receiver  I  am  not 
familiar  with,  so  you  are  on 
your  own! 

The  only  addition  I  can 
think  of  is,  if  you  wish  to  use 
the  S-meter  on  carrier-derived 
AVC  as  well,  wire  the  board 
in  accordingly.  This  involves 
removing  the  2,2  megohm 
resistor  from  Va7  to  Vb2  at 
the  Va7  end  only.  Then  run  a 
wire  from  the  center  tap  of 
the  earlier  mentioned  switch 
(audio/carrier)  back  to  the 
loose  end  of  the  resistor.  This 
connects  the  S-meter  to 
whichever  AVC  is  in  use 
instead  of  oniy  the  audio 
AVC  output. 

I  will  be  back  to  writing 
again  soon,  and  part  IV  will 
not  be  long  behind  this  one. 
To  wet  your  whistle,  it  in- 
cludes a  front  end  improve- 
ment (S-9er  revisited),  and 
sundry  other  "goodies."  Until 
then,  thanks  for  the  100% 
SASE  rate  so  far  (it  sure 
helps!)  and  happy  building!  ■ 


from  page  t69 

handling  several  terminate  simul- 
taneously, each  working  on  a  different 
program  ,  , .  and  this  is  because  they 
work  faster  and  use  more  memory. 

Even  an  8-bii  computer  can  handle 
four  to  eight  terminals  and  not  tie  up 
the  users  too  badly  if  the  computer  is 


ED/  TORIAL  8Y  WA  YNE  G  RE  EN 

not  going  to  be  tied  up  with  time- 
consuming  calculations  or  sorting  pro- 
cedures. You  have  to  fit  the  machine 
to  the  job  you  have  for  it. 

As  a  rule  of  thumb,  it  is  probably 
safe  to  say  that  few  hobbyists  or  even 
small  businesses  actually  need  any- 
thing faster  than  an  8-bit  computer. 
Mailing  list  sorts,  which  can  tie  things 


up,  can  be  set  to  perk  over  nigbi. 
raiher  than  during  prime  time.  In 
almost  ail  cases  the  computer  is  going 
to  be  a  lot  faster  than  the  operator ,  so 
it  will  be  waiting  for  your  input. 

One  other  factor  which  has  to  be 
considered  is  the  programs  available 
for  each  of  the  systems.  Now  that  the 
8080  chip  is  three  years  old,  there  is  a 
wide  variety  of  programs  which  can 
be  had  for  it.  Don't  seH  the  need  for 
programs  short.  Sure,  you  can  learn  to 
write  programs,  but  even  when  you 
are  an  expert  you  are  going  to  want  to 
buy  a  lot  more  programs  than  you  are 
going  to  write  yourself.  It  just  takes 
too  damned  long  to  work  out  and 
perfect  {debug)  good  programs. 

While  it  is  possible  to  write  pro- 
grams   in    machine    language   or   as 


sembler,  you'll  notice  that  few  are 
being  written  that  way.  Too  slow.  The 
programs  for  microcomputers  are 
being  written  in  BASIC  for  the  most 
part  .  .  .  and  this  is  possible  because 
there  are  BASIC  language  interpreters 
available  for  most  of  the  computer 
systems  on  the  market.  Yes,  I  know 
there  are  dozens  of  different  fl ASICs, 
but  they  are  all  similar  and  hopefully 
we'll  gradually  zero  In  on  a  standard 
BASIC,  In  the  meanwhile,  we're 
trying  to  publish  BASIC-to-BAS!C 
conversions  in  Kilobaud  magazine. 

Since  16-bit  systems  are  new  to  the 
computer  hobby  world,  there  are  few 
machine  language  programs  available 
fof  these  systems,  As  long  as  BASIC  is 

Continued  on  page  183 
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DanS.  Wise  WA4BBU 

P.O.  Box  663 

Bessemer  City  NC  28016 


The  Ham  CBer 


-  -  it  could  happen 


We  hear  more  and 
more  every  week  a- 
bout  drafting  some  of  the 
overly  populated  CB  gang  in- 
to the  ham  ranks.  The  idea 
here  is  that  we  would  increase 
the  number  of  amateurs, 
which  would  provide  a  better 
service,  I,  too,  am  in  favor  of 
helping  potential  hams  get 
into  amateur  radio,  but  only 
to  the  extent  that  I  believe  it 
helps  amateur  radio.  In  fact,  I 
would  not  be  a  ham  myself  if 
it  weren't  for  the  help  of 
other  hams.  However,  I  had 
to  sell  myself  to  them  first. 
I'm  not  sure  I  would  be  a 
good  amateur  if  they  had 
begged  me,  or  if  they  had 
made  it  too  easy  for  me.  I 
think  we  should  continue  to 
draft  CBers,  but  with  quality 
in  mind  instead  of  quantity. 
In  fact,  I  have  personally 
written  articles  in  the  CB 
magazines  explaining  amateur 

radio. 

Recently,  I  read  in  one  of 
the  ham  magazines  a  proposal 
that  the  FCC  allow  amateurs 
to  operate  on  the  CB  chan- 


nels using  their  own  call  let- 
ters, the  idea  being  that  the 
amateur  could  help  change 
the  bad  habits  of  the  unlaw- 
ful CBer,  and  help  the  FCC  at 
the  same  time, 

This  reminds  me  of  the 
preacher  who  tried  to  stop  a 
group  of  church  members 
from  playing  poker;  however, 
while  he  was  talking  to  them, 
he  lost  $53.67.  I  believe  the 
amateur  would  be  taking  part 
in  the  unlawful  operations 
instead  of  changing  it. 

I  see  a  typical  QSO  as 
follows: 

Ham:  Hello  CQ,  Hello  CQ, 
thisisWA4BBU 

CBer:  How  'bout  that, 
ham;  bring  it  on  back  one 
time  to  the  Fat  Albert.  * 

Ham:  Okay,  let's  see;  I 
believe  you  said  your  handle 
was  Albert,  but  I  didn't  get 
your  call.  The  call  here  is 
Whiskey  Alpha  4  Bravo  Bravo 
Uniform.  So  back  to  you,  old 
man. 

CBer:  (Difficult  to  under- 
stand   this  time;  he  has   in- 


creased his  power  mike  and  is 
now  overmodulating)  How 
many  pounds  am  I  hitting 
you  with?  Kick  it  back. 

Ham:  Okay.  Your  signal 
strength  here  is  10  dB  over 
S-9,  Albert;  we're  running  the 
Johnson  Viking  23A  here 
with  5  Watts  input  So  back 
to  U,  Albert;  this  is 
WA4BBU. 

CBer:  Okay  ham,  this  is 
the  Fat  Albert  back  at  U  one 
time.  We're  running  a  con- 
verted Yaesu  1 01 E  with  a 
slide  channel  switch  and  a 
SB220  flat  out.  What  be  your 
20? 

Ham:  Okay,  Albert  Fine 
business  on  the  rig.  We're 
located  in  Bessemer  City,  NC, 
I  won't  hold  you  any  longer, 
but  I  still  didn't  get  the  cail. 
So  if  you  would  pass  it  along 
to  me  on  your  final,  73  to  U. 
This  is  WA4BBU, 

CBer:  We'll  back-um  on 
down.  Have  yourself  a  fine 
one.  3s  and  8s  upon  you, 
Keep  your  eyes  between  the 
ditches  and  the  Smokey  out 
of  your  britches-  It'll  be  the 


Big  Bad  Fat  Albert;  we're 
going  to  be  down  and  out  of 
it. 

Another  proposal  I  have 
read  recently  is  to  reduce  the 
requirements  for  becoming  a 
ham.  My  thoughts  here  are 
that  if  you  don't  work  for  it, 
you  won't  appreciate  it.  We 
as  hams  are  allowed  to  talk 
anywhere  in  the  world. 

There  are  two  main  rea- 
sons for  this:  1.  Hams  usually 
go  by  the  rules  and  regula- 
tions, especially  in  overseas 
QSOs;  and  2,  The  ham's  abili- 
ty to  enhance  international 
goodwill.  I  have  read  where 
CBers  have  killed  other  CBers 
because  of  one  interfering 
with  the  other's  conversation 
during  a  QSO.  So  if  someone 
from  another  country  talks 
over  a  CBer,  let's  just  hope  he 
cools  off  on  the  flight  over, 
or  we'll  al!  have  World  War  III 
on  our  hands. 

I  used  the  phrase  earlier 
that  we  should  look  for  qual- 
ity instead  of  quantity.  An 
example  of  this:  During  an 
emergency,  would  it  be  better 
to  have  10  people  answer  the 
call  who  were  not  experi- 
enced in  emergencies,  or  1 
answer  the  call  who  was? 
Another  example:  Most  of  us 
who.  are  not  involved  in  nets 
still  give  the  nets  plenty  of 
room  because  we  know  it  is  a 
vital  part  of  amateur  radio- 
But  would  somone  feel  the 
same  way  if  he  were  not  so 
interested  in  the  hobby  that 
he  had  to  pass  a  test  at  least 
as  hard  as  it  now  is? 

I  am  sure  we  can  get  great 
numbers  into  amateur  radio. 
We  can  persuade  CBers  by 
begging  them,  cramming  code 
into  their  heads,  and  cheating 
a  little  on  the  Novice  test, 
etc.  But  have  we  helped  ama- 
teur radio?  Why  not  let  things 
happen  naturally?  Let  the 
CBer  ask  about  ham  radio, 
and  then  be  sure  he  is  inter- 
ested. Maybe  he's  cut  out  to 
be  a  CBer;  that  could  be  his 
bag. 

I'm  all  for  making  good 
hams  out  of  CBers,  and  if  he's 
as  interested  and  willing  as  I 
was,  I'll  help  him  and  I'll  be 
very  proud  to  be  his  first 
contact.  ■ 
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$695!  That's  all  it  costs  to  add  a  total  new 
dimension  of  activity  to  your  station  *  That's  the  price 
of  the  Robot  Model  400  Converter,  that  converts 
the  SSTV  signal  picked  up  by  your  transceiver  to  a 
video  image  on  your  home  TV  set. 

SSTV  contacts  are  easy  to  make,  since  there  are 
over  3000  SSTV  stations  already  operating  in  over 
100  radio  countries,  and  the  list  is  growing  daily. 

DX'ING  ON  SSTV. 

DX'ing  is  a  whole  new  ballgame  on  SSTV.  You  can 
actually  see  the  fellow  you're  working,  as  well  as  his 
station,  his  equipment,  even  his  family.  SSTV  is  a 
very  personal  communication,  and  with  over  100 
countries  to  work,  the  challenge  is  definitely  there. 


WRITE  FOR  THE  FREE  SSTV  FACT  PACK. 

We've  assembled  a  whole  package  of  literature  on 
SSTV,  including  reprints  of  magazine  articles,  data 
sheets  on  our  equipment,  and  our  new  8  page 
brochure  on  SSTV,  Just  drop  us  a  note  and  well  send 
your  SSTV  Fact  Pack  by  return  mail. 

"The  Robot  400  Converter  can  be  conned ed  io  the  antenna  lefmmai  of  a  home  TV  aet  by 
of  the  Robot  RF  Adapter  kU  option  for  525. 


1  ROBOT 


OBOT  RESEARCH 

7591  Convoy  Court.  San  Diego,  CA  92111     (714)  279-9430 
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F.  J,  Soxman  W3ZVT 

PO  Box  375 

Shaw  AFB  SC  29152 


Ham  Shack 


Anthropometrics 


--  maximize  operating  comfort ! 


Ever  worked  a  long  con* 
test  and  left  the  shack 

feeling  as  though  youJd 
wrestled  three  rounds  with  a 
grizzly?  Are  you  operating 
more  but  enjoying  it  less? 
Maybe  your  shack  needs  a 
dose  of  anthropometrics! 
This  technique  is  used  in 
private  industry  to  facilitate 
workplace  design  and  ease 
worker  strain  during  work, 
Anthropometrics  recognizes 
body  limitations  and  visual 
requirements  and  relates 
these  to  production  require- 
ments. 


Most  ham  shacks  are  set 
up  linearly,  that  is  to  say, 
equipment  runs  from  right  to 

left  on  the  table.  Usually  it 
will  be  found  that,  reading 
from  right  to  left,  it's  re- 
ceiver, transmitter,  and  linear, 
with  ancillary  equipment 
either  stacked  about  or  below 
the  main  pile  of  equipment. 
Some  stations  just  grow 
topsy-turvily;  others  remain 
relatively  static.  In  practically 
all  cases,  station  layout  pays 
little  heed  to  one  prime 
factor,  and  that  is  opera bility 
by  the  amateur  involved. 
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Fig.  h 


Fig,  1  is  a  diagram  of  reach 
for  the  average  operator. 
Four  arcs  of  reach  are  in- 
volved. The  larger  arcs  are  for 
the  right  and  left  arm  at  full 
extension;  the  smaller  ones 
are  arcs  for  the  right  and  left 
arm  using  movements  of  the 
forearms  only.  It  will  be 
noted  that  these  arcs  are 
predicated  on  the  trunk  of 
the  body  being  in  a  vertical 
position  and  not  contributing 
to  the  reaching  movements  of 
the  arms,  This  diayam  indi- 
cates that  the  optimum  reach 
areas  are  arcs  with  a  radius  of 
30  inches  which,  taking  body 
position  into  account,  ter- 
minate 22  3/4"  in  from  the 
edge  of  the  operating  desk* 
Forearm  movements  are 
restricted  to  18"  arcs  with 
termination  from  the  desk 
edge  at  10  3/4".  Fig.  2  is  a 
side  view  showing  arm 
movement  in  the  vertical 
plane,  again  a  30"  arc,  A 
three  dimensional  drawing  of 
both     arcs     would     be     an 


asymmetric  portion  of  a 
sphere  with  the  long  axis  on 
the  horizontal  plane  and  the 
short  axis  on  the  vertical  (Fig. 
3).  This,  then,  is  the  optimum 
arm  movement  area  at  the 
operating  desk  that  can  be 
expected  with  the  operator's 
trunk  in  an  upright  position. 
All  equipment  installed 
should  be  placed  on  these 
arcs  to  assure  ease  of  oper- 
ation with  a  minimum  of 
body  movement. 

Another  variable  that 
enters  here  is  eye  fixation  and 
head  movements.  Obviously 
there  are  areas  of  the  arm  arcs 
which,  if  followed  by  eye 
and  /or  head  movements, 
would  lead  to  discomfort  in  a 
short  period  of  lime.  These 
areas,  if  used,  should  be  given 
a  lower  priority  than  the 
more  optimal  areas. 

When  visual  requirements 
are  taken  into  account,  the 
visual  optimum  arcs  can  be 
superimposed  on  the  arm 
optimum  arcs  for  a  graphic 
presentation  of  the  best 
visual /arm  use  areas  {Fig.  4). 

Now  that  the  physical 
limitations  have  been  defined, 
we  can  safely  state  that  the 
optimum  movement  area 
consists  of  a  30  inch  vertical 
arc  in  cross  section  and  a 
horizontal  shallow  arc  thirty 
inches  deep  and  approxi- 
mately 60  inches  at  its  widest 
point. 

The  next  task  is  to  define 
the  equipment  used  in  fre- 
quency of  use,  visual  require^ 
ments,  and  visual  /manual 
requirements.  Let's  define 
each  area: 

1 )  Frequency  of  use  -  That 
equipment  used  the  most, 
i.e.,  receiver  vs  transmitter, 
converters   vs   receivers,  eta 

2)  Visual  requirements —The 
requirement  to  scan  a  visual 
display  to  gain  information, 


Fig.  2. 
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Fig,  3. 


Fig.  4.  Optimum  areas  for  work  requiring  visual  direction  in      Fig,  5,  Teletype /typewriter  would  be  on  the  left  or  right  side 
order  of  priority,  1  —  high  priorityx  5  —  low  priority.  of  the  console. 


i.e.,  swr  bridge  vs  monitor 
scope,  monitor  scope  vs  slow 
scan  display,  clock  vs  any  of 
the  above. 

3)  Visual/manual  require- 
ments —  The  requirement  to 
manipulate  vs  the  require- 
ment to  see  the  results  of  said 
manipulation,  i.e.,  speed  key 
vs  transmitter  (tune-up), 
antenna  option  switching, 
etc. 

Let's  build  a  matrix  of 
equipment  vs  these  functions 
and  see  what  wc  come  up 
with*  (See  Tabie  L)  As  you 
can  see,  the  equipment  is 
numbered  in  order  of  impor- 
tance according  to  the  various 
characteristics  defined  earlier. 
Of  course  the  ranking  given 
here  may  not  reflect  in- 
dividual operator  inclination 
or  preferred  modes  of  oper- 
ation. The  matrix  provides  a 
means  of  comparing  the 
different  attributes  and  uses 


of  equipment  to  facilitate  its 
final  placement  in  relation  to 
other  equipment  in  these 
three  defined  areas.  The  sums 
of  the  equipment  character- 
istics A+B+C  are  indicative  of 
order  of  relative  placement 
importance,  white  exami- 
nation of  the  separate 
rankings  define  placement 
within  each  area.  Should  this 
information  be  utilized  to 
design  an  operating  position, 
it  would  look  something  like 
Fig-  5, 

Table  h 


The  use  of  these  tech- 
niques and  equipment 
analysis  may  be  extended  to 
larger  stations  where  large 
amounts  of  equipment  are 
involved.  In  some  cases, 
where  various  modes  of 
operation  are  identified  for 
specific  equipment,  each 
mode  may  be  treated  as 
another  station  and  a  horse- 
shoe shaped  station  arrange- 
ment may  be  required. 

For  individuals  interested 
in  furthering  their  knowledge 


and  adapting  other  industrial 
engineering  techniques  to 
ham  shack  layout  and  design, 
the  publications  listed  in  the 
references  will  provide 
amplification  of  the 
principles  outlined  in  this 
article.  ■ 


References 

1 .  Industrial  Engineering  Hand- 
book,  H.  B.  Maynard,  McGraw- 
Hill  Book  Company, 

2.  Motion  and  Time  Study,  M.  E„ 
Mun  del.  Prentice- Hal  I,  Inc. 
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B 

C 

FREQ.  OF 

MANUAL/ 

TOTAL 

EQUIPMENT 

USE 

VISUAL 

VISUAL 

A+B+€ 

Receiver 

1 

2 

2 

5 

Transmitter 

2 

1 

2 

5 

Linear 

3 

3 

3 

9 

Monitor  Scope 

4 

1 

2 

7 

Slow  Scan  Monitor 

4 

1 

1 

6 

Keyer 

2 

0 

0 

2 

Antenna  Switching 

4 

3 

4 

11 

Converters 

4 

4 

3 

11 

Typewriter 

2 

2 

2 

6 

Teletype 

2 

2 

2 

6 

ay   /too 


^  *  *. 


d  (, 


*    4 


I     L 


/    t-     ?% 


vrojfr 


from  page  8 

was  getting  about  60%  of  it  right 
away,  and  began  getting  groups  after 
the  first  15  minutes-  After  three 
15-minute  sessions  a  day  apart,  I  was 
getting  4  or  5  groups  between  misses. 
That  decided  me.  If  I'm  going  to  have 
to   take  time  off  from   work  to  go 


downtown  for  a  test,  I  might  as  well 
do  it  once  and  be  done  with  it;  plans 
for  getting  an  Advanced  are  herebv 
scrubbed,  Unless  I  blow  the  code  test, 
of  course.  Which  I  probably  will, 
unless  I  get  my  iambic  keyer  designed 
pretty  soon.  Mild  arthritis. 

Meanwhile,    I    accidentally  discov- 
ered an    interesting   way    to    use  the 


tapes.  I  found  that  the  fast  tape  got  all 
my  reflexes  speeded  up,  so  that  f 
could  recognize  letters  faster.  This 
heFped  me  with  the  slower  tape,  be- 
cause now  I  didn't  have  to  work  hard 
and  struggle  frantically  to  keep  up, 
That  meant  that  I  was  on  top  of  it 
most  of  the  time,  and  when  a  charac- 
ter came  along  that  I  was  still  slow  to 
recognize,  I  could  fock  my  attention 
right  onto  it  for  an  extra  100  millisec- 
onds, and  not  get  hopelessly  lost  Not 

the  proper  strategy  for  taking  a  code 
test  or  copying  a  message,  but  just  the 
thing  for  efficient  learning.  Then, 
jumping  back  to  the  fast  tape,  I  was 
starting  to  catch  the  ones  I'd  missed 
completely  before.  The  result  is  a 
ratchet  action  that  heJps  me  at  both 
speeds,   and    I    make  faster  progress 


than  I  would  at  either  speed  alone. 
Right  now,  I  begin  a  session  with  a 
minute  or  so  at  21,  half  a  page  at  14, 
then  more  21  unttl  I  get  tired  and  my 
miss  rate  goes  up.  A  couple  more 
weeks  ought  to  do  it. 

Well,  keep  up  the  good  work.  It's  a 
pleasure  to  read  a  magazine  that 
"thinks  of  what  has  never  been,  and 
asks,  'Why  not?'" 

John  A.  Carroll 
Bedford  MA 


10  FEVER 


!  am  interested  in  a  national  band 


Continued  on  page  179 


175 


Kenwood  TS-520S 
$649,00 


Kenwood  TS-820S 
$104800 


The 

In  the  Northwest ! 

ATLAS    •   ICOM    •    KENWOOD    •   YAE5U 


Atlas  350-XL 
$895.00 


Yaesu  FT101E 
$729.00 


Yaesu  FT-301D  -S935.00 


COMMUNICATIONS   *« 

17550  15th  Ave.  NX.  •  Seattle  WA  98155  •  (206)  364-8300 
Other  locations:  (Walk-in  customers  only)  •  Bellevue  —  12001  N.  E.  12th  •  Everett  —  6920  Evergreen  Way  •  Open  Man.  thru  Sat 


TO  PLACE  ORDER 

CALL  TOLL  FREE 

IN  STATE  OF  WASH. 

M800)  562-7625 


CALL  TOLL  FREE 


iT* 


\ 


JANUARY  SUPER  DEALS 


Deal  *1 

Buy  a  KENWOOD  TS  820s  for 
$1048.00 

and  vou  can  buy 

a  HY  GAIN  TH3  MK  III 
'element    tn  band  beam 

for  only    $19.95 


buy  a  HV  GAINTH6DXX 
fofonty     S49.95 


Deal  ~2 

Buy  a  KENWOOD  TS-520s 

or 
YAESU  FT-101ee 

for  only  $649.00 

and  you  can  buy 
aHY-GAIN  18AVT 
10-80  meter  vertical 

for  only  $4.95 

or 

buy  a  HY-GAIN  TH  3-MK  III 
for  only   S69.95 


Yaesu 

Swan 

Tempo 

Drake 
Ten-Tec 
Dentron 
I  Com 
Hy-Gain 
CDE  Rotors 

Call  Book 
Kenwood 

Midland 
Bearcat 


JUmAMEHOjID 


Communications  Center 

443  N.  48th,  Lincoln,  Nebraska  68504  C5S 

In  Nebraska  Call  (402)  466-8402 


master  charge 
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ALUMA 
TOWERS 

VERO  BEACH,  FLORIDA  32960 

MFC'S  OF 
ALUMINUM  TOWERS 


*  TELESCOPING 

(Crank  Up) 

*  WALL  MOUNTED 

*  TILT-OVER 

*  GUYED  MODELS 

(to  100  Ft.} 


Excellent  for 
Ham  Communications, 


HIGH  QUALITY  —  LOW  PRICES 


MADE  IN  LONG- 
LASTING 
NO-RUST 

ALUMINUM! 

McCLARAN  SALES  TAKES  IN 

ANYTHING  ON  TRADE  FOR  NEW 

ALUMA  TOWERS. 

NEED:  Scanners,  CB,  2  Meter*  Marine, 
Antiques,  Coins, 
Ham  Gear.  ^47 

We  accept  Master  Cnargei  Vtsa  Cards 


FOR  SALES  &  TRADES  CONTACT 

R.D,  McCLARAN  SALES 

Tin  Frjnklvn  at  H*.> 

I       F  inr'if.1  3?UG3 
1 305 1  723  4  793 


Dummy  Load/Wattmeter 


B&W  Model  333  for  medium 
and  low  power. 

A  Professional  Instrument  for  bench  or 

field.  Ideal  for  testing  transmitters.  DC 

10  300  MHz 

D  2-Way  Mobile,  CB 

D  Marine  VHP  &  SSB 

D  Amateur 

up  to  250  watts  output,  in  4  ranges: 
0-5,  0-50,  0-125.  0-250.  Low  VSWR. 

See  your  B&W  dealer.  Made  in  the 
U.SJL  by 


B23 


BW 


Barker  &  Williamson 

1 0  Canal  Street  •  Bristol,  PA  1 9007 


(t 


THE  PROFESSIONALS 


» 


ELECTRONICS 


500  MHz 
and  1  GHz 


COUNTERS 


The  CTR-2  Series  Counter*  are  designed  and  built  to  the  highest  standard*  to  fulfill  the 
needs  of  commercial  communications,  engineering  labs  and  serious  ex  peri  mentors.  With  an 
accuracy  of  ±  .00005^  (oven  option)  the  CTR-2  can  handle  the  most  critical  measurements 
and  is  about'helf  the  cost  of  other  commercial  counters. 

If  you  need  a  reliable  counter  at  an  affordable  price,  the  CTfl-2  is  the  answer. 


8  Digit  .3"  LED  Display 
High  Stability  TCXO  Time  Base 
Built-in  VHF-UHF  Prescaler 
Automatic  Dp  Placement 
TCXO  StcL  ±2  ppm 


Input  Diode  Protected 

12V-DC  Operation  (Optional) 

CWen  Controlled  Crystal  (Optional) 

±  .5  pprn 

Selectible  Gate  Times 


RANGE 


CTR-2-500 

10  Hz  to  512  MHz 


500    MHz    Kit      CTR-2-500K  .   . 

500    MHz    Assembled      CTR-2  500A 

1    GHi    Kit      CTR  2  1000K 

1    GH;  Assembled   CTR  2  1000A     , 


CTR-2-1000 

10  Hz  to  >  1000  MHz 

$249.95 
34995 
399.95 

^J  "tt  ^7  -  _/   i_r 


{OPTIONS  J 

(02)  Oven  Crystal  $49.95 

(03)  .43"  LED  10.00 


(OPTIONS) 

(04)  12V  DC  $10.00 

(05)  10  sec.  Time  Base      10.00 


tiamos 


D10 


ORDER  NOW 
Can  Ton  F  'ce 
1  800828  7422 


DAVIS  ELECTRONICS    636  Sheridan  Dr.,  Tona.,  N.Y.  14150    716/874  5848 


RESONATE  YOUR  TOWER 
ON  40.  AND   80   I 


lr^ 


Imagine  using  your 
entire  tower  and 
present  beam 
system  as  a  com- 
plete low  angle 
radiator  on  40 
and  80  meters.  It  is 
common  knowledge 
that  a  dipole  or 
inverted-vee  must 
be  at  least  1/2  'wave 
length  high  (120  feet 
high  on  80  meters1) 
in  order  for  it  to  be  a 
low  angle  radiator, 
but  your  existing 
tower,  if  fed  wtth 
the  Stuart  Elec- 
tronics TCHUtfliuraa* 
can  be  made  to  be 
an  optimum  low 
ancle  radiator  on 
40,  ^and     80 

meters  The  Stuart 
TOu**T\*4«*can  &> 

installed  and  ad- 
justed to  a  low  swr 
on    any    tower    no 

matter  what  the  size 

i 
of    type.    No    more 

haywire  appearance 

of  dipolefand  l-V's. 

Even  your  wife  wilt 

Jove   it    The   Stuart 

KMuttTuntft"     takes 

up  virtually  no  extra 

space    by,t    greatly 

o  u  t  ■  p 

dipoles  ai 

the     same 

Start  mafing  better 

contacts  on  the  40r 

■ 

and  80  meter 
bands  with  an 
antenna  system  that 
really  geE  out.  The 
Stuart  Electronics 
tousmtuW  will 
handle  ?00  watts 
outpu 


y  f  o  r  m  s 
aid  l-V's  at 
height. 


We  itr  so  confident 
that  you  wii  like  it 
that  we  offer  i  30 
div  money  back 
guarantee  if  you 
are  rn  any  way 
dmatiihed  Prit* 
Si  29  95 


STUARTX  ELECTRONICS 

755  N.  MAIN  ST. 
AKRON,  OHIO    44310    S38 
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Elliott  S.  Kanter  W9KXJ 
3242  W„  Hollywood  Ave* 
Chicago  JL  60659 


Hands-free 


Mobile  Mike 


especially  for  four-speeds! 


i 


How  many  times  have 
you  wished  that  you 
didn't  have  to  use  a  separate 
microphone  when  mobtling, 
or  for  thai  matter  had  your 
XYL  complain  about  the 
noise  from  your  rig's  loud- 
speaker interfering  with  her 
bridge  meeting,  or  for  that 
matter  wanted  totally  hands- 
free  operation  with  your 
VOX?  For  those  of  you  who 


share  one  or  more  of  the 
above  with  me  and  countless 
other  hams,  the  TELEX 
CB-88  lightweight  headset 
seems  to  fit  the  bill  and  more. 
Although  it  was  primarily 
introduced  to  meet  the  grow- 
ing Citizens  Band  market- 
place, the  nice  fellows  out  at 
their  plant  haven't  forgotten 
the  first  major  consumers  of 
their  quality  headphones,  etc. 


—  the  hams.  It  just  so  hap- 
pens that  their  single-sided 
aviatton-style  headset  can  be 
worn  over  either  ear,  or 
detached  from  the  banded 
headset    and   placed   directly 

on  your  eyeglass  frames  for 
the  ultimate  in  comfort.  The 
amplified!  noise  canceling 
microphone  is  magnetic,  and 
is  fitted  on  a  pivoting  boom 
which  will  allow  you  to  ad- 


just the  microphone  for  the 
ultimate  in  comfort  and 
placement  There's  a  push- 
to-talk  switch,  which  makes  it 
a  natural  for  applications 
with  2  meter  transceivers,  as 
well  as  for  wiring  the  micro- 
phone for  use  with  SSB  rigs, 
etc.,  which  utilize  VOX  cir- 
cuitry. 

The  unit  looked  too  good 
to  be  true,  so  I  acquired  a 
Catalog  No.  63388-003, 
which  is  listed  as  the  special 
mike  switching  model  for  use 
with  E.  F.  Johnson  trans- 
ceivers. The  reason  this  model 
was  specified  was  that  inter- 
connections were  possible 
with  the  enclosed  instructions 
to  enable  connections  of 
interfaces  with  a  majority  of 
the  rigs  available  today. 

The  microphone  has  an 
adjustable  amplifier  and 
noise-canceling,  handled  by  a 
single  IC,  and  a  7,0  V  mer- 
cury battery  which  is  in- 
cluded. The  single  side- 
mounted  magnetic  earphone 
reproduces  sounds  and  chan- 
nels them  into  the  ear  via  a 
soft  tubing  arrangement;  a 
total  of  three  differently 
sized  eartips  are  included,  to 
fit  any  user.  The  microphone 
can  be  adjusted  for  maximum 
"talk  power,J  while  you  are 
speaking  at  a  normal  conver- 
sational tone  and  level  The 
calibrated  level  control  is 
adjustable,  without  the  need 
for  any  tools. 

The  entire  package  can  be 
worn  over  the  right  or  left 
ear,  and  has  a  cable  assembly 
eight  feet  long  with  a  push- 
to-talk  switch  assembly, 
microphone  amplifier  unit 
with  gain  control,  and  a  clip 
to  hold  it  on  your  clothes  if 
you  utilize  the  push-to-talk 
feature. 
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Fig,  L  Shorted  mike  switching. 


Fig,  2,  Non-shorted  mike  switching. 


178 


INTERCONNECTION  CHART 


Manufacturer/ Model  Number 


Headset     Green 


Yellow 


Blue 


White 


Shield        Bed      Black 


Drake  TR-3,  -4,  4XB 


002 


EXTSPKR       EXTSPKR      TIP 


RING 


SLV 


N.C.     SLV 


Genave  GTX-10O,  GTX2,  200,  10 

200T#  GTX600  001 

Heath  SB-101,  HW18  002 

Kenwood  TS520  002 

Sittronix  101 1C,  B  002 

Standard  Communications 

SR-C830SS0,  Horizon  25,  002 

C852S12B,  C852S50,  C807500,  002 

C830550,  src-8905  002 

Yaesu  FT-101B-B2  002 


EXTSPKR       EXTSPKR       TIP 


EXTSPKR 
EXTSPKR 
4 


RING 


EXTSPKR  3 
EXTSPKR  3 
2  3 


EXTSPKR       EXTSPKR 


2 
1 
1 

2 


SLV 


SPKR  SPKR  2/BLK       1/WHT      SHLD 

EXTSPKR       EXTSPKR      2  1  4 

EXTSPKR       EXTSPKR      TIP  RING         SLV 


1 
2 
2 

1 


■Mtw. 

SLV 

N.C. 
N.C. 
N.C, 

SHLD/REO 

3* 
SLV 

4 
4 
N.C. 

1 
1 
2 

N.C.      1 


User  has  the  option  of  utilizing  headset  003  with  interconnection  changes  per  wiring  diagrams,  or  purchasing  indicated  headset  for  rig  as  noted 
above.  *  Note:  Jumper  white  leads  in  switch. 

For  rigs  not  listed,  you  can  send  TELEX  a  wiring  diagram  of  rig  and  they  will  furnish  data  and  suggested  headset  numbe*.  Address  queries  to 
TELEX  Communications,  Inc.,  9600  Aldrich  St.,  South  Minneapolis  MN  55420,  Attention  CB  Headset  Product  Support  Manager. 


The  accompanying  chart 
will  allow  you  to  connect  the 
CB-8S  to  the  microphone 
input  circuits  of  the  rigs 
listed.  We  are  grateful  to  Mr. 
Sidney  Kitrell,  the  Director 
of  Marketing  of  TELEX1^ 
Aircraft/Professional/Indus- 
trial division,  for  permission 
to  reprint  this  data.  At  a  mere 
$69:95  and  less  than  3  ounces 
of  weight,  the  CB-88  is  a  real 
asset  to  a  station*  I  know  it 
was  to  mine.  The  only  minus 
feature  I  found  was  the  fight 


weight.  1  found  myseif  walk- 
ing away  from  the  rig  with 
m  i  croph  one/earphone,  etc, 
still  attached  to  my  glasses  — 
I've  got  to  put  some  note  to 
remind  myseif  not  to  do  that 
again.  If  you  do  use  the 
CB-88  and  have  any  prob- 
lems with  RFI  while  oper- 
ating mobile  or  "walking- 
mobile/'  TELEX  has  a  service 
bulletin  with  the  cures  for 
your  problems  (available  at 
no  charge).  Happy  hands-free 
operating!  ■ 
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Fig.  3.  Special  mike  switching. 


plan  far  10m  AM  and  SSB.  using 
convened  CB  sets,  and  hope  to  start 
converting  one  as  soon  as  a  national 
plan  is  established* 

Ten  meter  FM  operation  is  very 
seldom  ever  mentioned  In  any  of  the 
ham    magazines,  yet   it   is  definitely 


Chat     3  !  l&     lr  h 

growing  very  rapidly-  It  seems  that 
every  day  there  are  new  stations  just 
getting  started.  Simplex  operation  on 
29.60  has  gotten  so  crowded  when  the 
band  is  open  that  many  operators  are 
using  alternate  frequencies  such  as 
29.64,  29.68,  etc.  Beacon  stations, 
remote  bases,  and  repeaters  also  add 
to  the  congestion,  but  everyone  still 


has  a  really  great  time. 

Equipment  being  used  on  29.6  is 
mainly  converted  commercial  gear, 
although  a  few  people  are  using  rigs 
like  converted  Regency  HR-6s,  Yaesu 
FT-ICMs,  Gonset  GSB*100s,  Kenwood 
transverters  converted  to  work  from  6 
to  tO  {backwards},  and  now  some  of 
the  PLL  CB  sets  A  number  of  people 
have  1.5  Wan  HT  200  NTs,  and  are 
working  all  over  the  country  using  the 
built-in  18- inch  antenna. 

Some  groups  around  the  country 
have  tied  a  29,6  MHz  base  station  into 
their  existing  2  meter  repeaters,  which 
gives  HT-to-HT  coverage  over  thou- 
sands of  miles.  It's  really  impressive  to 

show  it  off  1 

With  the  new  CB  channels  available 
to   the  consumer,  a  lot  of  excellent 


commercial  equipment  operating 
around  27.3  MHz  has  become  avail- 
able at  reasonable  prices,  such  as 
'Wears/'  "Motrecs,"  and  "Mast'rs," 
including  base  stations,  mobiles,  and 
portables. 

A  number  of  us  on  the  west  coast 
try  to  keep  information  on  the  active 
stations  on  29.6  and  any  unusual 
equipment  modifications.  We  most 
likely  can  put  someone  who  might  be 
interested  in  getting  started  on  29.6  in 
touch  with  someone  fairly  close  to 
him,  or  refer  someone  to  the  right 
person  for  answers  to  questions  re- 
garding conversion  of  a  particular 
piece  of  gear. 

I  have  asked  various  hams  running 

Contirnj&d  on  page  181 
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Bob  Wilson  WA11ZS 
11  Lowe//  Street 
Arlington  MA  021 74 


Heath  HT  Goodies 


--  add  a  whip  and  offsets 


How  would  you  tike  to  make  a  good  2  meter  rig  even  better 
and  more  versatile  at  low  cost?  Sounds  good?  I  thought  so 
too! 


This  article  will  cover  the 
_  modifications  made  to 
my  Heath  HW-2021  to  allow 
two  selectable  transmit  off- 
sets as  well  as  simplex  opera- 
tion at  the  flip  of  a  switch.  In 
addition,  I've  included  a 
description  of  a  simple  yet 
effective  !4  wave  telescoping 
whip  you  can  make  in 
minutes. 

I'm  sure  it  must  have  oc- 
curred to  many  owners  or 
prospective  owners  of  the 
HW-2021  that  it  would  sure 
be  nice  if  the  rig  allowed 
operation  on  146  MHz  re- 
peaters as  well  as  the  147 
MHz  splits  without  sacrificing 
simplex  capability*  If 
assembled  according  to  Heath 
instructions,  the  rig  allows 
either  two  separate  trans- 
mitter  offsets  or  one  offset 
and  simplex. 

Theory  of  Operation 

The  transmitter  employs  a 
rather    unique    mixing  chain 

® 


|2) 


© 


_ y7 

10.7  MKz 


TO  GATE  OF  OFFSET 
OSCILLATOR 

TRANSISTOR 
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operating  at  the  same  fre- 
quency  as  the  receiver  i-f 
(10.7  MHz).  As  supplied  by 
Heath,  the  offset  switch  is  a 
DPDT  wired  as  an  SPOT.  This 
allows  selection  of  either  a 
10.7  MHz  crystal  (for  simplex 
operation)  or  a  10.1  MHz 
crystal  (for  -600  kHz  offset). 
All  that  is  necessary  for 
dual  offset  and  simplex  capa- 
bility is  a  new  switch,  the 
appropriate  frequency  offset 
crystal,  and  a  few  wiring 
changes. 

Construction 

Although  it  should  cer- 
tainly be  possible  to  add  all 
these  changes  to  an  already 
assembled  transceiver,  it  will 
definitely  be  easier  to  make 
them  during  initial  construe* 
tion  as  1  did. 

Rather     than     try     and 
squeeze     in     an     additional 
crystal   socket  for  the  extra 
offset,  I  chose  to  hijack  one 
of  the  channel  crystal  sockets 
and  rewire  it.  Referring  to  the 
Heathkit  schematic,  eliminate 
the  gray  wire  to  hole   E,  as 
well  as  048,054,  R61,  R62, 
and  D7,  Now,  using  a  scalpel 
or  similar  instrument,  cut  the 
PC  track  between  sockets  Y6 
and  Y5  after  C54  (keep  that 
scalpel  handy,  you'll  need  it 
later).  Install  jumper  wires  in 
the   place  of  R61    and  C48. 
Replace    C43    with   an    axial 
lead  version  of  the  same  value 
and    solder    it    beneath    the 
main  circuit  board  or  it  will 
be  in  the  way  of  the   new 
offset     switch,     which     is 
slightly     larger.    That    com- 
pletes the  wiring  changes  to 
the  PC  board,  which  may  be 
set  aside  for  now. 

It's  now  time  to  wire  and 
install  the  new  offset  switch- 
A  double  pole,  three  position 
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Fig.  7.  Transmit  offset  switching,  fa)  As  originally  wired,  (b) 
Modified  with  new  switch  and  additional  capability.  Heavy 
fines  indicate  hookup   wire  at  switch* 
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switch  is  called  for  here.  In 
case  you  have  trouble  locat- 
ing one,  I  purchased  mine  at 
four  for  one  dollar  ($1.00) 
from    "Poly   Paks!t  in  South 
Lynn  fie  Id,      Massachusetts 
(catalog  £92CU2666).   Once 
you  determine  what  leads  are 
necessary    to    wire  it  in   ac- 
cordance with  Fig.  1(b),  clip 
all  the  extra  leads  and  protru- 
sions   flush.    As    is    obvious 
from   the  photo  of  the  two 
switches,     the    new    replace- 
ment will    require  a  slightly 
different     mounting     pro- 
cedure, Take  the  scalpel  you 
set  aside  previously  and  care- 
fully trim  away  the  mounting 
tabs   from  the  inside  of  the 
lower   case   half.   A  flat  file 
should   now   be   used  to  en- 
large   the    switch    cut    out, 
allowing  for  the  extra  travel 
of  the  three  position  switch. 
If  you  use  the  same  switch  I 
did,  about  1/32Pi  on  each  side 
should   be  right.   Make  sure 
you  file  slowly  and  at  a  slight 
inward   angle   so   as   to  not 
remove  too  much  plastic  or 
have  any  raw  edges  showing. 
If    you've    gotten    this    far, 
you're  almost  home! 

Draw  a  template  of  the 
switch  front  on  a  piece  of 
paper  indicating  ihe  location 
of  the  mounting  holes.  Tape 
this  to  the  outside  of  the  case 
exactly  in  the  position  you 
will  be  mounting  the  switch 
and  drill  out  the  two  mount- 
ing holes.  A  drill  press  is 
advisable;  however,  a  hand 
drill  operated  by  a  steady 
hand  will  do.  Remove  the 
template. 

All  that  remains  now  is  to 


mount  the  switch  with  two 
short  screws  and  wire  it  up,  A 
short  length  of  RG/62  is 
recommended  for  the  switch 
to  board  wiring.  The  outer 
braid  is  left  floating  at  the 
switch  end.  The  inner  lead 
may  be  conveniently  wired  to 
the  board  at  the  lower  hole 
formerly  occupied  by  C54*  I 
found  it  convenient  to  mount 
the  switch  so  it  simulated 
mechanically  what  was  going 
on  electrically,  i.e.,  in  the  up 
position,  the  transmitter  fre- 
quency is  shifted  up,  etc.  Plug 
the  crystal  for  your  desired 
offset  frequency  into  Y6. 
Follow  the  crystal  ordering 
information    on   page   61    of 
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the  Heath  manual. 

The  Telescoping  Whip 

A  telescoping  whip  can  be 
easily  added  to  the  HW-2021 
to  increase  its  range  in  the 
field.  Simply  take  a  J4M 
single-ho!e*mount  phono  jack 
and  snip  off  the  inner  con- 
ductor solder  lug  since  it 
won't  be  needed.  To  this  you 
will  mate  a  Philmore  MTRA'? 
whip.  This  whip  comes  with  a 
removable  thread  adaptor  and 
retails  for  about  $1 .50. 

Temporarily  secure  or 
clamp  the  phono  jack 
securely  in  an  upright  posi- 
tion.     Place     the     adaptor 


slotted  end  up  in  the  opening 
of  the  jack  and  solder.  It  is  a 
close  fit,  so  you  won't  need 
much  solder.  Screw  the  upper 
whip  section  into  the  adaptor 
and  reinforce  with  a  single 
drop  of  epoxy  on  each  side  of 
the  slot. 

Once  the  epoxy  is 
thoroughly  dry,  your  as- 
sembly is  complete.  Have 
fun! 

My  special  thanks  to 
WA1ZDE  without  whom  I 
probably  would  never  have 
finished  this  project  (much 
less  gotten  it  typed)  and  to 
WA1  ION  for  his  photo- 
graphs. ■ 


View  of  the  original  switch  and  larger  replacement  The  longer  extension  of  the  slide  on  the 
new  switch  has  the  advantage  of  being  more  readily  accessible  when  using  the  Heath  accessory 
case. 


from  page  t79 

rigs  which  might  be  converted  easily, 
such  as  CB  sets,  Yaesus,  etc..  to 
consider  writing  up  an  article  for 
publication. 

Larry  R,  Johnson  K7VZH 

29560  SW  Brown  Rd,.  Apt,  4 

WiliOnviUe  OR  97070 


r  r  t\  f     ^  *  ■  P     si  ^  f* !  i 


LEAGUE  REPORTS 

Did  you  know  that  the  ARRL  has 
yearly  reports  (their  annual  reports) 
printed  and  that  they  do  not  make 
this  fact  known  to  their  own  mem 
bers?  They  just  sent  me  their  1976 
annual   report,   and   I    think   that  all 


hams  interested  in  the  ARRL  should 
request  the  same  from  them. 

I  also  think  that  alt  ARRL  members 
should  question  why  QST  never  men- 
tions these  reports  or  even  publishes 
excerpts  from  them  once  a  year. 

Could  it  be  that  the  ARRL  does 
not  want  people  to  find  out  about  all 
the  stocks  and  bonds  they  own  and 
how  they  could  have  sold  some  of 
these  to  finance  their  building  addi- 
tion (rather  than  raising  dues  to  SI 2 
yearly)? 

Lawrence  I.  Cotariu 
Skokie  IL 

Yes,  t  knew.  As  the  editor  of  another 
ham  magazine  said  after  reading  the 
report,  "Who  says  QST  doesn't  pub- 
fish  fiction?"  -  Wayne. 


A  WORD  FROM  HUGHES 

Your  September,  1977,  issue 
included  an  article  by  Michael  I. 
Cohen  on  building  "A  Practical  2m 
Synthesizer."  One  of  the  components 
called  out  was  the  Hughes  HCTR 
0320  synthesizer.  Your  readers  should 
be  aware  that  they  can  get  this  part 
from  one  of  our  two  distributors, 
namely  Semiconductor  Technology, 
Inc.,  124  14  22nd  Avenue,  Coltege 
Point  NY  11356,  or  Calmarc  Sales, 
1651  E,  Edinger,  Suite  207,  Santa 
Ana  CA  92705. 

N.  E,  Moyer 

Hughes  Aircraft  Company 

Newport  Beach  CA 
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Check  These  Super  New  Year's  Deals! 


mateur  Radio  Supply  of  Nashville,  Inc. 


615  South  Gallatin  Road,  Madison,  Tennessee  37115  Phone  (615)  868-4956 


Store  Hours 

Mon.  -  Frj. 

9  Q.m.  *  5  p.m. 

Sun. 
1  p.m«  -  6  p.m. 


Authorized  Dealer  for: 


DRAKE,  YAESU,  ICOM,  TEMPO, 
TEN-TEC,  KLM,  DENTRON. 


HYGAIN,  WILSON,  SWAN, 
STANDARD,  LARSON, 


CUSHCRAFT,  NEWTRONICS. 


Start  your  New  Year  off  right. 


Buy  a  rig  and  get  a  gift  certificate  good 
reward  any  purchase  at  ARSON    Inc 


Yaesu  FRG  -  7 

Great  Gen  Coverage  Recv. 


Broadcast  to  30  Mhi 


Ten-Toe  Model  544  Digital 


All 
Solid  State 
Transceiver '    " 

Completely  Brood  banded 

Buy  at  869.00         Get  Deluxe  262G  Power  Supply 

{139.00  Value)  with  VOX  +  Speaker  FREE! 

Shipping  prepaid  Continental  USA. 


Buy  at  $299.00  and  get  Gift 
Certificate  far  $50.00  Free! 

Shipping  prepaid  Cant.  USA 


Ten  Tec  Century  21 

Alt  Solid  Stole -broad  band  tuning 

CW  Transceiver 
Buy  at  289  00.    Get  Free  your 
choke:  (1)  670  keyer  (2)  276  xtof 
Cdl. 

Snipping  prepaid  Cant  USA 


Yaesu  FT  227R 

New  2M  FM 

Fulry  jynilv    Memory  feature. 
Buy  at  29995,    Get  30.00  Gift 
Certificate  Free! 

Shipping  prepaid  Cant.  USA. 


Yaesu  101 E 


0 


Buy  at  $729.00,    Get  Gift 
Certificate  for  100  00  Free! 


CW  Filter 
Fan 


40.00  installed 
15.00  installed 


Shipping  prepaid  Con,  USA. 


ORDER  DIRECT  FROM  THIS  AD! 


Send  check  or  M.O.  and  your  order  will  be 
processed  immediately. 


In  a  hurry?    You  can  call  us  and  your  order  wilt  be  shipped  within  24  tin*  UPS,  COD  *  only  $   .85  extra 
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"Cash  Deal" 
Cushcraft  ATB-34 

$199.00 

Ship  ping  Prepaid  Cent.  USA 


"Cash  Deal" 
Drake     1525     EM 

Encoding  Mtk* 
Shippmg  Prepaid  Con*.  USA 


"Cash  Deal" 

CDE 
HAM  III 

Rotor 
$124.00 

Shipping  Prepaid 
Cont,  USA 


"Cash  Deal" 

ICOM  22-S 

$299.00 

Free  Drake  1525EM 

Encoding  Mike 
installed  -  value  55  00 

Shipping  prepaid 
Cant.  USA 


Demo  Ferfecl  Shop*  Erquiomant  m  Htm  Warranty 
ThfH  il«tn»  have  been  shown  and  uted  in  our  thow  roam. 
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ICOM  245  400 

ICOM  245ySSR  «-90 

ICOM  215  IBS 

Denlron  3KW  Tuner  1  vo 

Drake  «4C  500 

Dfoke  T4XC  500 

D-ote  AC4  105 

Tempo  One  t  AC/On*  4125 

Tempo  2020  655 

Tampa  V>#  On*  Ww»  145 

Sold  on  lit 
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Credit  Cards  welcome  except  on  "Cash"  deals  and  "Gift  Certificate"  deals. 


Call  us  and  *e*s  why  if  you're  not  buying  from  us. 
We're  Los  in'  and  You're 


Coat  at  Teltphan*  calk  will  be 
deducted  from  your  order 


We're  "burning"  to  make 
deals  at  A.R.S.O.N.,  Inc 
Call  us  at  (615)  868-4956 
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available  for  the  16- bit  machines* 
there  is  no  problem.  Heath  provides 
BAStC  with  their  HIT,  bv  the  way. 

Most  of  us  involved  with  micro- 
computers have  gone  into  the  hobby 
for  the  fun  of  it,  and  we  get  a  little 
edgy  when  people  get  insistent  about 
what  we  are  going  to  do  with  them. 
Oh,  by  now  we  have  a  long  list  of 
great  things  which  can  be  done  . . . 
they'll  run  repeaters  and  make  in- 
credible things  simple  with  them  .  . . 
they'll  translate  Morse  code,  RTTY, 
slow  scan  „ , .  watch  for  the  new 
Digital  Group  hamboard,  just  released. 
They  let  you  play  a  lot  of  nice  games 
. .  .  enough  to  keep  any  visitor  in- 
volved for  hours.  More  and  more  hams 
an?  using  their  computers  instead  of 
typewriters .  . .  I  sure  wish  they  would 
get  typewriter-Type  printers  instead  of 
dot  matrix  printen  for  typing  up 
articles  for  submission  . . .  dot  matrix 
is  not  easy  to  read. 

Not  a  few  of  us  feel  a  deep  need  to 
keep  up,  and  we  realize  that  we  aren't 
keeping  up  tf  we  don't  get  in  there 
and  mess  with  computers.  It  isn't  a 
matter  of  getting  ready  for  a  new 
career  —  it's  one  of  pride  in  under- 
standing what's  coming  down  tech- 
nically these  days. 

A  lot  of  old- timers  I've  talked  with 
recently  are  deeply  involved  with 
microcomputers,  They're  bound  and 
determined  that  they  are  not  going  to 
try  to  avoid  progress  the  way  they  did 
when  transistors  came  along  15  years 
ago.  They  put  off  working  with  solid 
state  until  it  was  unavoidable-  Now 
they  realize  that  they  missed  a  tot  of 
fun.  Was  it  only  ten  years  ago  that 
QST  explained  that  the  reason  they 
had  so  littie  on  tranststors  was  that 
they  would  never  replace  tubes  , . . 
that  hams  were  tube  people?  How 
time  flies. 

Getting  back  to  the  bits  and  bytes 
,  . .  unless  you  have  a  lot  of  stuff  for 
your  computer  to  massage,  you'll 
probably  do  just  fine  with  an  3- bit 
machine.  Of  course,  if  you  are  rich 
and  looking  for  ways  to  spend  money, 
the  16-bit  machine  may  be  attractive. 
The  Heath  systems  are  not  out  of  line 
,  ,  ,  with  the  8-bit  system  CPU  (central 
processing  unit  . ,  *  the  heart  of  your 
computer)  costing  $375  and  the  16- 
bit,  $1295,  That's  a  lot  of  extra  bucks 
for  extra  speed  . . .  if  you  don't  really 
need  it 

Buying  the  16  bit  Heath  system 
qualifies  you  to  buy  programs  from 
Digital  Equipment  Corporation 
(DEC),  which  may  or  may  not  be  a 
benefit.  I've  looked  over  their  Eist  of 
available  programs  and  I'm  not  sure. 
Once  I  have  an  H11  and  a  chance  to 
try  out  some  of  the  DEC  programs, 
111  know  better  about  this.  If  any 
readers  can   help  us  atong  this  line. 


EDITORIAL  BY  WAYNE  GREEN 

take    typewriter    in    hand    (no    dot 
matrix  printers .  * *  please}. 

ARTICLES  ANYONE? 

While  articles  on  any  of  the  micro- 
computers are  of  interest  for  publica- 
tion in  73,  in  particular  I'd  like  to  see 
material  on  using  the  Radio  Shack 
TRS-80,  the  PET,  and  the  Heath 
systems.  I  think  we  would  all  be 
interested  in  your  evaluation  of  these 
systems  while  they  are  new  .  . .  any 
ham  uses  you  may  develop  . . .  any 
modifications  .  . .  accessories  . .  .  pro- 
grams- 

fll  be  working  with  these  systems 
and  letting  you  know  how  I  make  out. 
I  already  have  a  TRS  80  with  a  couple 
of  the  Radio  Shack  business  programs 
. . ,  plus  a  great  lunar  landing  game 
sent  in  by  Ed  Juge  {remember  Juge 
Electronics  in  Fort  Worth?). 

If  you're  thinking  of  writing  articles 
for  73  or  Kilobaud,  you  can  send  for 
the  "How  to  Write  For"  instructions 
. .  .  or  you  can  use  your  head,  double 
space  and  generously  margin,  and  in- 
clude professional  quality  pictures, 

MAKE  EXTRA  MONEY, 

HAVE  FUN, 

HELP  AMATEUR  RADIO  GROW 

How  would  you  like  to  make  some 
extra  money  in  your  spare  time  to 
help  you  build  your  ham  station? 
Wouldn't  you  like  to  be  able  to  get 
the  latest  in  ham  gear?  The  fact  is  that 
your  hobby  can  pay  for  itself. 

At  the  same  time  that  you  are 
making  money;  you  will  also  be  help- 
ing amateur  radio  to  grow  by  helping 
to  interest  newcomers  in  the  hobby 
. . .  and  we  need  all  of  the  new 
amateurs  we  can  get,  as  you  know. 

73  Magazine  is  looking  for  Area 
Representatives  to  distribute  73  Maga- 
zine and  Kilobaud  to  newsstands, 
bookstores,  discount  stores,  supermar- 
kets, drugstores,  etc.  In  addition  to 
distribution  of  the  monthly  copies  of 
these  magazines.  Area  Representatives 
would  also  sell  magazines,  books,  and 
subscriptions  at  hamfests,  ham  auc- 
tions, and  other  local  ham  events* 
Radio  stores,  C8  dealers,  etc.,  can  also 
be  serviced  by  Area  Representatives. 

Here's  a  way  to  enjoy  your  hobby, 
to  be  a  reai  part  of  it,  and  to  make 
money  while  you  are  having  fun,  It 
sure  doesn't  seem  much  like  work. 

Area  Representatives  who  are  suc- 
cessful will  be  offered  the  opportunity 
to  increase  their  business  by  taking  on 
additional  special  interest  magazines 
for  newsstand  distribution.  The  busi- 
ness can  grow  to  any  size  you  wish. 

73  sells  well  on  the  newsstands. 
Tests  m  several  areas  show  that  even 
though  every  magazine  reck  in  an  area 
is  stocked  with  copies  of  73 1  at 
least  one  or  two  copies  are  sold  from 
even  the  smallest  of  racks.  73  interests 


hams,  SWLs,  CBers.  experimenters, 
students,  computer  hobbyists,  elec- 
tronics professionals,  technicians,  etc. 

If  you  are  interested  in  details  on 
how  you  can  earn  from  S50  to  $500 
(or  even  more)  a  month,  write  to 
Sherry  SmytheP  Marketing  Director, 
73  Magazine,  Peterborough  NH 
03458.  Once  you  sign  up  you'll  get 
monthly  shipments  of  magazines 
which  are  to  be  sold  on  consignment 
(the  store  only  has  to  pay  for  copies 
sold,  so  the  project  costs  them  noth- 
ing). You  report  and  pay  for  copies 
sold  each  month  and  keep  back  issues 
in  stock  for  sale  at  hamfestsr  etc. 

Just  think,  with  a  few  hours  work 
each  month  you  might  be  able  to  have 
a  fantastic  ham  station  before  the  end 
of  1978.  Drop  Sherry  a  line  and  get 
started  ...  if  you  are  the  kind  of 
person  who  gets  things  done  and  can 
carry  things  through. 

THE  FATE  OF  THE 

LONE  PIONEER 

Many  a  pioneering  effort  in  ama- 
teur radio  has  fallen  on  Its  face  be- 
cause the  people  doing  the  spadework 
were  too  busy  to  pass  along  news  of 
their  accomplishments,  A  handful  of 
pioneers  have  been  doing  most  of  the 
serious  work  in  UHF  and  microwave 
pioneering,  but  they  are  remaining 
few  in  number  and  progress  has  been 
slow  because  they  have  not  recognized 
the  importance  of  being  published. 

It  takes  state-of-the-art  articles  on 
pioneering  efforts  to  attract  more 
people.  And  it  takes  a  tot  of  pioneers 
to  result  in  any  measurable  progress. 
Thus,  the  ham  builder  who  works  up  a 
really  fantastic  circuit  for  1296  MHz 
and  keeps  it  to  himself  or  even  re- 
stricts the  information  to  a  small 
circle  of  friends  is  really  negating 
everything  he  has  been  doing. 

A  good  article  on  a  pioneering 
subject  will  fire  up  enthusiasm  in 
many  parts  of  the  world  and  get  more 
experimentally-minded  amateurs 
working,  (f  they  in  turn  communicate 
their  progress,  the  whole  field  can 
move  ahead  much  faster. 

Right  now.  I  see  a  decided  shortage 
of  articles  on  developments  in  micro- 
waves ...  in  low  noise  VHF  reception 
,  .  .  in  RTTY  circuits  ...  in  repeater 
linking  ...  in  duplex  operation  . , .,  fa 
narrowband  transmissions  ...  in 
microcomputer  hamming,  etc. 

We've  been  living  with  DX  pileups 
for  all  of  our  amateur  Vivos,  and 
nothing  serious  has  been  done  to 
propose  a  solution  to  that  problem. 
Oh,  we've  worked  out  list  operating, 
and  a  bunch  of  systems  for  easing  the 
problem,  but  nothing  really  fas*  and 
sure,  How  about  some  creative  think- 
ing along  this  line? 

Could  time  multiplex  be  developed 
which  would  permit  simulated  duplex 
operation  on  one  channel?  As  Uncle 
Don  used  to  say  .  .  let's  put  on  our 
thinking  caps  * . .  and  do  a  bit  more 
pioneering ...  and  write  it  up* 

TURKEY  HUNTING 
We  used  to  call  it  fox  hunting,  but 
in  view  of  the  current  huntees,  perhaps 
a  more  apt  name  is  appropriate.  We  do 
need  to  gel  our  ham  act  together  for 
locating   turkeys   who  insist  on  jam- 


ming our  repeaters,  who  pop  up  on 
the  low  end  of  ten  meters,  or  who 
may  eventually  start  turning  up  on  the 
ham -band-converted  CB  rip. 

The  fact  is  that  we  need  to  have  a 
lot  of  articles  on  the  building  of  quick 
antennas  for  turkey  hunts.  We  need  to 
have  clubs  organize  turkey  hunts  for 
practice.  We  need  some  designs  for 
instant  direction-finding,  If  the  FCC 
vans  can  do  it,  so  can  we*  When  you 
come  up  with  something  that  works 
well,  be  sure  to  write  it  up  and  send  it 
in  to  73  so  we  can  pass  the  word  along 
for  everyone  else. 

There  is  a  growing  need  for  new 
ham  products  along  this  line,  too  . . . 
for  those  of  you  of  an  entrepreneurial 
nature.  Once  turkeys  can  be 
located  quickly,  we  should  have  a  lot 
less  trouble  with  them. 

The  recent  ability  of  two  hams  to 
outwit  everyone  in  their  area  for 
almost  a  year,  ker chunking  and  curs- 
ing over  local  repeaters  at  will,  points 
up  the  need  for  more  ham  responsi- 
bility in  this  area.  The  gang  had  to 
send  for  the  FCC  van  to  locate  the 
bad  guys,  Tsk.  Wouldn't  you  know 
one  of  the  turkeys  was  an  Extra  class 
ham?  The  next  time  you're  bad- 
mouthing  a  CBer,  remember  that  at 
least  two  Extra  class  hams  have  been 
convicted  of  transmitting  profanity 
over  extended  periods  of  time.  One  of 
them  spent  a  lot  of  time  on  the  CB 
channels,  driving  everyone  crazy, 

TESTED  BY  VOU 

If  you  are  one  of  those  pioneer 
types  who  rushes  out  and  buys  the 
newest  in  ham  gear,  plan  on  taking  a 
little  extra  time  to  write  a  letter  to  73 
outlining  your  experiences  for  the 
benefit  of  other  readers.  Tell  us  what 
you  like  about  the  rig  .  . .  what  you 
don't  like,  tf  you've  made  any  modifi- 
cations, let  us  know  about  them,  too. 
Every  reader  wants  to  know  what 
others  think  of  the  new  ham  rigs,  and 
a  simple  checkout  by  me  isn't  all  that 
helpful 

In  case  you  haven't  noticed,  virtu- 
ally the  entire  73  Magazine  is  written 
by  the  readers  . .  .  you.  This  is  a  way 
for  those  of  you  who  are  doing  things 
to  let  others  know  what  you've  done 
.  *  .  what  you  like  . . .  don't  like.  So 
hold  up  your  end  of  the  deal  by 
writing,  whether  it  be  articles  on 
things  you've  built  or  letters  about 
equipment  you've  tested. 

The  advertisers?  They  pick  up  the 
printing  bill  for  you  ...  so  the  more 
advertisers  you  encourage  to  use  73, 
the  more  pages  of  articles  and  tetters 
you'll  have  to  read  each  month. 
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Tony  Urhizu  WB4TED 

1159  46th  Ave.  NW 

Fort  Lauderdale  FL  3 33 J 3 


Try  A  Sensor  Keyer 

--  almost  pressure-free  CW 


A 


fter  I  assembled  the 
Heath  kit  CW  Keyer 
HD-10,  I  noticed  that,  be- 
cause it  uses  1  pair  of  micro* 
switches,  the  sending  was 
somewhat  erratic,  I  dis- 
covered that  this  keyer  has 
the  versatility  for  hooking  up 
an  external  paddle.  The  ones 
on  the  market  are  a  little 
expensive,    from    $15.00    to 
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$25,00,  and  some  real  fancy 
ones  will  go  up  to  $40,00. 
The  price  of  my  keyer  com* 
plcte  will  run  about  $39.95; 
that  will  put  the  price  at 
1 00%  of  its  value-  This  paddle 
also  uses  switches  and  con- 
tacts in  order  to  produce  the 
characteristic  CW  rhythm. 

The  state  of  the  art  calls 
for  a  transistor  to  be  a  switch. 


* 


Zl- 


f TO  DASH 


lill^ 


m 
soon 


TO  COTS 
IN  *£V£H 


03 


Q> 


04 
2M22Z2 


11 


Fig.  7.  RJt  Re  -  500Q,  %  W;  R2  -  3.3kSl,  %  W;  QJt  Q2%  Q3t 
Q4  -  2N2222  or  equivalent;  ZDJ  -1QV,.5W  IN 5240. 


Keeping  this  in  mind,  the  tool 
was  laid  to  produce  an  all 
solid  state  paddle,  without 
the  need  of  switches  or  con- 
tacts. 

Next  I  was  to  produce  a 
circuit  that  would  amplify  by 
the  touch  of  the  finger  and 
act  as  a  switch,  I  decided  to 
use  a  Darlington  pair  con- 
figuration. The  gain  on  this 
amplifier  is  about  1000. 

By  experiments,  we  know 
that  body  resistance  is  about 
10k  Ohms  at  skin  level.  It  will 
go  lower  in  persons  who  have 
a  high  perspiration  rate. 

I  then  designed  the  pattern 
which  was  etched  out  on  a 
printed  circuit  board.  It 
resembled  several  letter  Ts 
together  and  upside  down 
(see  Fig.  2).  This  will  cause 
the  finger  to  act  as  a  resistor 
when  placed  over  it  After  the 
etching  was  done,  a  coat  of 


solder  was  laid  over  the  design 
to  prevent  the  lamination 
from  getting  tarnished  —  higji 
salt  content  will  cause  this. 
The  etching  was  done  on 
both  sides,  to  cover  one  side 
for  "dots1*  and  the  other  side 
for  the  "dashes," 

In  the  schematic,  we  see 
that  the  emitter  of  Q1  is 
connected  directly  to  the 
base  of  Q2.  As  the  finger  is 
placed  over  the  etched  pat- 
tern, a  little  current  flows 
over  to  the  base  (Ql).  (Ohm's 
law:  I  -  E/R;  10  V/lOk  -  1 
mA.) 

The  gun  of  this  transistor 
will  drive  Ql  close  to  satura- 
tion. At  the  same  time,  Q2 
will  be  driven  to  saturation, 
causing  it  to  act  as  a  switch. 
Presto!  We  now  have  a  CW 
paddle. 

In  order  to  provide  some 
voltage  to  the  unit  from  the 
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42  volts  output,  we  brought 
it  from  the  back  of  the 
Heath  kit  keyer  and  brought  it 
into  the  paddle.  A  33k  Ohm 
resistor  and  a  10  Vzener  diode 
in  series  to  ground  was  used, 
in  order  to  produce  a  10  volts 
bias  to  supply  Vcc  to  the 
transistors. 

Construction 

Construction  is  made  on  a 
2M  x  5"  x  2"  high  aluminum 
box.  A  slot  about  1/8"  was 
cut  vertically  on  the  front 
side,  in  order  to  allow  the 
etched  board  to  fit  through 
the  box.  Two  little  brackets 
were  formed  from  a  1/16" 
sheet  of  aluminum,  and  bent 
90  and  attached  with  a 
#4-40  Va"  screw.  The  same 
thing  was  done  on  the  etched 
board.  Be  cautious  when 
placing  the  etched  board  so  it 
wrll  not  touch  the  chassis. 
This  can  be  easily  dune  with  a 
pair  of  vise  grips  to  hold  it  in 
place  before  you  drill  or 
punch  the  holes.  Another  PC 
board  was  etched  to  make  the 
Ql  t  Q2,   Q3,  04,  and  regu- 


3" 


lating  circuits.  This  was 
placed  on  the  opposite  side  of 
the  box  in  order  to  make 
room  for  about  1  or  2  pounds 
of  lead.  This  is  to  make  it 
heavier.  (Good  suppliers  for 
lead     are     plumbing    supply 
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houses.)  This  lead  was  fas- 
tened to  the  center  and 
attached  with  a  #8-32x3" 
long  bolt.  The  wire  used  to 
connect  the  back  of  the 
Heathkit  keyer  was  #22  insu- 
lated stranded  wire.  To  put 
on  the  finishing  touches,  2" 
weather  stripping  was  fixed 
to  the  bottom  of  the  box  so 
that  it  would  have  a  better 
grip  on  the  table  or  the  sur- 
face where  it  will  be  placed. 
The     XYL,     WA4FUA,    has 


been  using  it  for  some  time 
now.  At  the  beginning,  she 
found  it  very  sensitive  to 
operate.  She  had  a  little 
difficulty  in  trying  to  get 
used  to  it,  since  there  is  no 
need  for  pushing  or  waiting 
for  the  switch  to  close.  Just 
placing  your  finger  over  it 
will  cause  the  transistor  to 
close.  I  find  it  very  easy  to 
operate,  and  now  I  don 't  have 
that  somehow  erratic  rhythm. 
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Fig.  2.  Etch  board  on  both  sides. 


Fig,  3.  Box  layout,  top  of  box  looking  up. 
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from  page  IB 

radio  station  In  repealer  opera U on  shall 
not  exceed  the  power  specified  for  the 
antenna  height  above  average  terrain  in 
the  f allowing  table: 
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4.  5  S7  S4id»    Is  amended  to  read,  as 
follow  f  : 

§  97.84      Stptiiin  Mrnti  Pica  lion. 


i  d"i  when  an  amateur  radio  station  Is 
in  repeater  or  auxiliary  operation,  the 
follow tag  additional  identifying  infor- 
mation shall  be  transmitted: 

C1J  When  identifying  by  radioteleph- 
ony.  a  station  in  repeater  operation 
shall  transmit  the  word  "repeater"  at  the 
end  of  the  station  call  sign.  When  Identi- 
fying by  radlotelpgraphy,  a  station  In 
repeater  operation  shall   transmit  the 

fraction  bar,  DN.  followed  by  the  letter* 
'  RPT"  at  the  end  of  the  station  call 
sign. 

C2»  When  Identifying  by  radio  teleph- 
ony, a  station  in  auxiliary  operation 
shall  transmit  the  word  ''auxiliary"  at 


the  end  of  the  station  call  sign.  When 
identifying  by  radlotelcgraphy.  a  station 
in  auxiliary  operation  snail  transmit  the 

fractiori  bar,  DN.  followed  by  the  letters 
■' ALTX"  at  the  end  of  the  station  call  sign. 

*  *  ■  m  • 

5.  4  97  aa'ai    Is  amended   to  read,  as 
follows : 


§  97*88      OpcrHlitm    «| 
molt  control. 


u    alAtinn    by    r«- 


An  amateur  radio  station  may  be  op- 
erated by  remote  control  only  if  there  is 
compliance  with  the  following : 

(a)  A  photocopy  of  the  remotely  con- 
trolled station  license  shall  be: 

<D  Posted  tn  a  conspicuous  place  at 
the  remotely  controlled  transmitter  lo- 
cation, and 

(2>  Placed  in  the  station  log  of  each 
authorized  control  operator. 

FART  97— AMATEUR    RADIO   SERVICE 

Simplifying  Licensing  And  Operation  of 
Complex  Systftmi  of  Stations  and  Mod- 
ifying Repeater  Subbands  in  the  Ama- 
teur Radio  Service 


ACTION:  Memorandum  Opinion  and 
order  staying  regulations  in  Docket 
31033. 

SUMMARY;  The  Commission  Is  staying 
regulations  it  adopts  lir  fi  Report  and 
Order  in  Docket  21033  t42  FR  52416. 
September  30.  1ST?)  concerning  the  li- 
censing and  operation  of  repeater  and 
associated  stations  in  the  Amateur  Radio 
Service  We  are  taking  this  action  in  re- 
sponse to  a  Petition  for  Stay  nled  by  trie 
American  Radio  Relay  League,  Inc. 
SUPPLEMENTARY       INFORMATION : 

In  the  matter  of  deregulation  of  Part 
97  of  the  Commission's  rules  to  simplify 
the  licensing  and  operation  of  complex 
systems  of  stations  and  modify  repeater 
subbands  in  the  Amateur  Radio  Service 
(Docket  No.  21033,  RM~3«4,  RM-3780J 
MEMORANDUM  OPINION  AND  OR- 
DER mm  42  FR  534 1«J „ 

Adopted;  November  4, 1*77. 

Released:  November  4.  1P77+ 


Continued  on  page  t89 
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DOVETRO 


MPC-1000C 
M  u  Iti  pa  tti  -  Dive  rsity 
Amateur  Net:  $495.00 


The  MPC-IOOOC  features  MULTIPATH  CORRECTION,  IN-BAND  DIVERSITY  (single 
channel  copy  during  deep  selective  fades)  Operation  and  a  PHASE-CONTINUOUS 
AFSK  TONE  KEYER.  The  Mark  and  Space  channels  are  CONTINUOUSLY  tuneable 
from  1200  to  3100  Hz.  The  internal  RY  GENERATOR  and  DUAL-MODE  AUTOSTART 
(FSK  or  MARK)  are  standard,  as  are  rear  panel  provisions  for  SIGNAL  REGENERA- 
TION and  SPEED  CONVERSION  peripherals. 


MPC-1000CR 

Signal  Regeneration  & 
Up  Down  Speed  Conversion 

Amateur  Net:  $595.00 


The  MPCMOOOCR  combines  all  the  features  of  the  MPC-IOOOC  with  the  TSR-200 
SPEED  CONVERTER-REGENERATOR.  A  front  panel  SIGNAL  SPEED  switch  provides 
electronic  "gear-shifting"  between  60,  66,  75  and  100  WPM  speeds.  All  incoming 
and  outgoing  signals  are  regenerated  by  a  CMOS  UART  and  a  crystal -control  fed 
DUAL-CLOCK  to  less  than  0.5%  bias  distortion,  providing  an  extremely  low  error- 
rate  on  weak  and  badly  distorted  signals. 

MPC1000R 

Dual-Uart  Regeneration, 
200  Character  Fifo 
Memory  &  Word  Correction. 

Amateur  Net:  $820.00 

The  MPC-1O00R  combines  the  features  of  the  MPC-IOOOCR  with  the  TSR-500  SPEED 
CONVERTER-REGENERATOR  and  offers  200  characters  of  FIFO  MEMORY,  a  DUAL- 
UART  REGENERATOR  that  also  provides  local  copy  during  all  PRELOAD-RECIR- 
CULATE  functions,  a  WORD  CORRECTION  circuit  that  permits  an  incorrect  word 
to  be  erased  from  memory  by  depressing  the  local  keyboard's  BLANK  key,  VAR- 
IABLE CHARACTER  RATE  and  automatic  8LANK/LTRS  DIDDLE.  Character  OVER- 
RUN during  down-speed  conversion  is  prevented  by  an  automatic  CHARACTER  RATE 
OVER  RIDE  and  TEE  DEE  INHIBIT  circurt  Three  preset  AFSK  TONE/SHIFT  combi- 
nations are  selectable  from  the  front  panel. 

The  MPC-IOOOR  (80  characters  of  memory),  MPC-IOOOCA  (Tri-tone  AFSK),  MPC* 
1000CRA  (Tri-tone  Regenerator)  and  MPC-IOOOCS  (Crypto- Scram  bier)  are  also 
available. 

Your  QSL  will  bring  complete  specifications,  or  call:  213-682-3705. 


Jit 


627  Fremont  Ave* 

(P.  O.  Box  267) 

South  Pasadena,  Ca.  91030 


D23 


DISCOUNTS 

MIDLAND  •  CUSHCRAFT 
NYE  •  STANDARD  •  TEMPO 
HUSTLER  •  TRI-EX  TOWER 

CDE  Rotors  •  Shure  •  Astatic 
Antenna  Inc.  *  8W  *  Hy-  Gain 

Monthly  Specials! 


PREPAID 


MIDLAND 


SNIPPING 

13-510  2M  25 w  Synthesizer  339" 
13-509  220  Mhz  TOw  12ch  138" 
13*505  2M  30w   12  ch  189" 

",S?:FREE    CATALOG 


ADVANCE 
A41  SOUND 

COMPANY,  INC. 


(si«)  667-0973 

7tl   DEER    PARKRDl 

DIX  HILLS  NY  11746 


NEW 


CATALOG  OF 
HARD-TO-FIND 
PRECISION 
TOOLS 


Jensen's  new  144-page  catalog  is  Jam  -packed 
with  more  than  3000  quality  items.  Your  single 
source  (or  hard -to -find  precision  tools  used  by 
electronic  technicians,  scientists,  engineers. 
Instrument  mechanics,  schools*  laboratories 
and  government  agencies,  This  wanted  cata- 
log also  contains  Jensen's  world-famous  Line  of 
more  than,  40  tool  kits.  Plus  10  pages  of  useful 
"Tool  Tips"  to  aid  in  tool  selection,  Send  for 
your  free  copy  today!  jy 


JENSEN  TOOLS  &  ALLOYS 

1230  sou Ttl  PRIEST  DP iwe  ■  TEmpe  A Z  B$?8l 


02a6  e  6*  Spencet 
££ectzoMC6 


1465  WELLS  STATION  ROAD 

MEMPHIS,  TENN.  38108 

PH  (901)  683-9125—685-8461 

Authorized  Dealer 

DRAKE— IC0M— KENWOOD 
REGENCY— TEMPO— DENTR0N 


CALL  OR  WRITE 
FOR  BEST  DEAL 


S39 
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NEW 


for  '78 

The  FM  Oowatiart  Meter  AstYQM 
C*n  A  ffofd 

$189 

Jess    batteries 
and     crystals 

E CM-SB  MK-II  fm  modulation  meter 

*  Now  used  by  the  U.S.  Government  in 
over  50  locations 

■  All  new  unbreakable  A,B.&.  cabinet 

■  0-6  kHz  peak  reading  linear  scale 

■  Operates  25  MHz  to  500  MHz 

■  Crystal  controlled  for  easy  operation 

■  Audio/Scope  output  with  earphone 

■  Options;  NICAD  power  PAK  $34,95 

Charger  $39,95 

Write  or  caff  for  compters  information.  Send 
shack  or  money  order  for  $189.  Shipping 
prepaid  in  U.S.  Indiana  residents  edd  4%  safes 
tax.  Crystals  $7.95  each, 

ECM  Corporation 
412  N.  Weinbach  Ave, 
Evansvllle    IN   47711 
812-476-2121  El 


ECM 


$KENwooD  'S  TR7400A 


^mg©[UJ  'S   FT301D 


'S  SS747 


'S  TR4CW 


Call  for  competitive  prices! 
Bank Americard  Master  Charge 


d!o& 


252  Patton  Ave.,         *• 
Asheville,N.C.  28801 

PHONE:  (704)  254-9551 


Inc. 

F3 


A  SMALL  LP  FOR  20? 


Designed  to  give  beam  performance 
usually  necessary  to  get  out  on  10,  while 
minimizing  penalties  of  present  beams i 
Large  sitf-e,  narrow  bandwidth*  and  time 
consuming  installation. 

Four  12'  hell  whip  element!  on  a  10  W 
boom  were  found  to  give  maximum  direc- 
tivity in  minimum  size.  Log  Periodic  feed 
give*  bis  antenna  bandwidth  and  effi- 
ciency; 4  elements  give  a  narrow  forward 
lobe. 

Goes  up  twenty  minutes  out  of  the 
box  —  needs  no  tuning  nr  matching.  With 
weight  under  10  lb.,  wind  area  under  1  s- 
1  needs  only  lightest  TV  rotator*  scrap 
pipe  for  optimum  7<T  height-  Ideal  for 
portable,  emergency,  MMs. 

Gain  6  dbi,  f/to  Bdb,  VSWR  max-  l.B 
14-14.4  MHai.  $149-50  from 

Island  Antennas 
Block  Island,  R I  02807 

SASE  for  info-  questions  answered.       |^g 


ATTENTION  GARY  AND  SABTRONIX 

OWNERS! 

, . ,  .Come  let  us  tweak  your 
pots!  If  you  just  built  the  Gary 
Model  101  or  the  Sabtronix  model 
2000  we  can  calibrate  it  for  you  to 
factory  specs, 

We  use  custom  built  lab  calibra- 
tion equipment  designed  expressly 
for  these  meters.  You  get  a  profes- 
sional job! 

Sabtronix  2000  $24,95 
Gary  model  101  $10.95 


Also  add  $3.95  per  unit  for 
special  delicate  equipment  packing, 
insurance,  and  postage. 

Send  via  Air  Mail  or  Parcel  Post  to: 

custom  cal  service 


G10 


Gary  McClellan  and  Co. 
PO  Box  2085 
1001  W.  Imperial  Hwy. 
La  Habra  CA  90631 


PCP"TVPEsfl 


I* 


FIKR11T  i^ni  mii*  HIGH:  QHUTr  Jrintr*  circuit  hurts  dirtclli  Irtm 
fljgiiin*  c*ui1rBtt=Dn  arliclejl  Cm  ifip  it  mtd.  I*  makt  ipauulhieii 
mlif  iitii.  frail  pin-i-l  dmlt,  ctapuHi  plican**!  itttit  1  ithiri. 


PGP  ilfrt-Jl  TllhW  El  FILi  Nf It  Ihi  lah  RlHOTLir  ism  prlntrt  tip! 


INf  rtmfcir  at  httttit  «i  hi  m*i*  Um  WI  Htaf* 
*a\\t  welt  iriih  Willi  %m0  frpards! 


■ttat-tu  alio  mrNi 


fliijr  liH^ifidil  ajltiikli  required  irt-   Smttliiid  hnuds,  dtitl#p*r,  4  itt»»p|! 


Rltl  IR$T3NTF0NS  MeLIIHB: 

fJULL  PftGKJHtf..,. tptKH  Ct  S*  ,-..«,« 


HlL  PACKAGE. 


.ft'i  &* 


LMttMOMCI ifiim... JT%  K" 


(MS 


PIEAKE   t« 

Hi 

WSTddF 


f  FASTI 

I^Silf  SHRINK  BH  5TIETC It! 

|rRIM  RISC  Ll! TICK! 

tCBODOPIICfiL  IJIhJlLITY! 

#tfS(  WifH  ART>HflW-SlNS"t1flflC£S&r 


tctll  FJ1MTB  MKCKSIZE 
>rEH  MM  lit  flBt  Fill 

frjTJCIi  fl IN  10  PUNTER  Hit 

^1WHHN<I0TAJH  BU1BIIJ 

|  SHIN  IN  WATfR  TO  MMYE  HH9 

$mu  is  mvt  rot  use  wen  wr 


PGP 


MWTEI  CHURir  FMHOTft  CO, 
r.R.  101  W34 
PJELEKA,  KT       5*6(11 


P26 


ALL  BAND  TRAP  ANTENNA  ! 


■is-* 


-/■ 


/ 


5  BAND  OPERATION  - 
ONLY  ONE  NEAT  SMALL 
ANTENNA.  FOR  CONG- 
ESTED HOUSING  AND 
APARTMENT  DWELLERSI 


FOR  ALL  AMATEUR  HF 
TRANSMITTERS  GUARAN- 
TEED FOR  I.OOO  WATTS 
POWER.  LIGHT,  NEAT 
WEATHERPROOF. 


Complete  as  iIwwa  tctel  length  102  ftr  with  SOU.  &f  52  ohm 
RG53U  toax  And  PL259  conn-ector.  Hi-Impact  moldsd  nsp- 
n«nt  traps,  {wt.  3  ot,  1"x  5"  long,}  You  Just  tune  te  desired 
band  for  excellent  reports!  EXCELLENT  FOR  ALL  WORLD 
-  WIDE      RECEIVERS  AND  AMATEUR  TRANSMITTERS- 

fair  NOVICE  AND  ALL  CLASS  AMATEURS!  NO  EXTRA 
TUNERS  OR  GADGETS  NEEDED!  ELIMINATES  5  SEP- 
ARATE ANTENNAS  WITH  EXCELLENT  PERFORMANCE 
GUARANTEED,  CAN  BE  USED  IN  ATTICS,  TOPS  OF 
BUILDINGS  OR  AS  V.c  IN  MINIMUM  SPACE,  ETC  NO 
HAYWIRE  HOUSE  APPEARANCE!  EASY  INSTALLATION! 
FULL  DETAILS  FURNISHED. 

80-40-20-15-10  meter  bands.  Complete  .  .     ., -..-,  .  ,    $39.95 

4O-2O-15-10  meter  bends.  54-ft,  *mt. $39-95 

2O-t5-10  meter  bands.     24-ft,  int $37.95 

SEND  ONLY  $300  (cash,  ck..  mo.)  and  pay  postman  balance 
COD    plut    pottage  on  arrival  or  tend     full   price    for     pp.  del. 

BANK  AMERICARD MASTER  CHARGE by  mall  or 

Ph  308-236-5333       Free  info-  available  only  from. 

WESTERN  ELECTRONICS      Dept.  A7-  1 

Kearney,  Nebraska,  6&B47  WIS 


names  of 


amaieui 

[pn 

lifl 

•  KDK  *  B&W  •  YAESU  •  DRAKE 

•  HEIGHTS  •  ICOM  •  MFJ  •  NYE 

•  SWAN  •  TELREX  •  TEN-TEC 

•  VHF  ENG  •  WILSON  •  MOSLEY 

•  KLM  •  CUSHCRAFT  •  LARSEN 

•  REGENCY  •  HUSTLER  •  CDE 

•  ANT.  SPEC.  •  DENT  RON 

. . .  and  many  more. 

►full  factory 
authorized  service 

►  immediate  delivery 

►  competitive  prices 


master  charge 


large  inventory 


raoio  inc 


12  80  A I  DA  DRIVE 
COLUMBUS.  OHIO 
(ReynoEdsburg)  43068 


1S7 


C  W.  Andreasen  N6WA/WA6JMM 

PO  Box  $306 

Van  Nuys  CA  91409 


Logical  Logic 

--  some  basic  tips 


As  anyone  who  has  tried 
.  _  .  working  with  digital 
logic  wilf  attest,  if  a  system  of 
proper  symbols  is  not  used 
and  understood,  it  is  almost 
impossible  to  figure  out  what 
is  going  on.  As  a  result, 
troubleshooting  becomes  a 
very  difficult  task.  Industry 
has  long  recognized  this  prob- 
lem, and  has  developed  a 
standard  system  of  symbols 
that  allows  anyone  familiar 
with  the  system  to  see,  at  a 
glance,  what  is  supposed  to 
happen  with  a  logic  element 


It  is  evident  that  many 
struggling  experimenters  do 
not  know  how  the  system 
works  and  are  severely  handi- 
capped. 

The  intent  of  this  article  is 
not  to  present  anything  new, 
but  to  present  the  system 
used  by  the  industry  to  the 
experimenter.  This  system 
complies  with  M1L-STD 
806D,  and  should  be  kept 
handy  as  a  reference  until  it  is 
committed  to  memory.  Be- 
lieve me,  once  a  person  gets 
used  to  using  the  system,  it 
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Fig.  h 


Level  of  De- 

Fig. 

Name 

Boolean  Expression 

sired  Output 

tfol 

NOR 

C^  A  +  B 

low 

Kb) 

NOR 

CM  *B 

high 

Kc) 

NAND 

C  =  A  ■  6 

low 

Kd) 

NAND 

C- A  +  B 

high 

1(e) 

NOT 

C  =  A 

low 

1(f) 

NOT 

C-  A 

high 

Table  h  Note  that,  by  De  Morgan's  theorem,  it  can  be  proven 
that  the  Boolean  expressions  for  Figs,  I  (a)  and  1  (b)  or  I  (c) 
and  1(d)  or  1(e)  and  1(f)  are  identical. 


can't  be  done  without. 

Gates 

Most  Industrial  schematics 
are  drawn  using  functional 
logic  symbols.  The  gate 
symbols,  with  a  high  level 
indicated  by  A  and  a  low 
level  by  A,  are  shown  in  Fig. 
1,  with  their  use  indicated  in 
Table  1  < 

The  inverter  shown  in  Fig. 
1  (e)  is  used  when  the  asserted 
level  of  the  input  is  high, 
while  the  inverter  of  Fig,  1  (f) 
is    used    when    the    asserted 


i_r~L_r 

Fig.  2 


Fig.  3, 


PE 
CEP 
tET 

PE 

RST 


PQ    Pi     P2    P3 


TC 


QO  Ql     02    03 


T 


level  of  the  input  is  low. 

This  simply  means  that  the 
desired  output  is  determined 
by  the  level  of  assertion  of 
the  input  and  dictates  the 
way  the  inverter  is  drawn.  If 
the  output  of  the  gate  des- 
cribed in  Example  2  were  to 
be  inverted,  the  symbol 
shown  in  Fig,  1{e)  would  be 
used.  (See  Fig,  2.) 

Now  that  we've  seen  how 
to  pick  the  gate  for  a  simple 
functjon,  let's  look  at  a  more 
complicated  circuit  (Example 
5)  that  combines  several  of 
these  gates. 

Notice  that  gates  1,  2  and 
3  exhibit  an  "ANDing"  func- 
tion, and  are  drawn  as  such, 
using  Figs.  1{c),  1(b),  and 
1(b)  respectively.  However, 
gates  4  and  5  are  used  in  an 
"ORing"  capacity,  so  Fig. 
1  (a)  is  used. 

In  any  system  there  is 
some  ambiguity,  and  the 
problem  that  is  generated  by 
using  this  system  is  illustrated 
by  Example  6, 

Notice  that  the  output  of 
gate  1  (a  NAND}  is  used  as 
the  input  of  two  gates,  In 
gate  2  we  want  a  low  signal, 
and  in  gate  3  we  want  a  high 
signal  Therefore,  the  symbol 
used  should  indicate  both 
high  and  low  outputs.  This, 
obviously,  is  impossible. 
Therefore,  the  symbol  is 
drawn  in  terms  of  the  de- 
signer's signal  flow,  i.e.,  if  A 
or  B  is  low,  then  the  gate  3 
will  be  enabled.  Otherwise, 
gate  2  will  be  enabled*  It  can 
be  argued  that  the  signal  flow 
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Example  1 ; 


Example  4: 


Verbal  Description:  Either  input  high  should  cause  output  of 

gate  to  go  low. 


Verbal  Description:  Either  input  low  causes  the  gate  to  go  high 


Equation: 
Gate  Used: 
Waveforms: 


A+B=C=A-B   =C 


NOR,  Fig.  1(a) 


J~L 


a 


Example  2: 

Verbal  Description:  Both  inputs  tow  "ANDed"  cause  the  gate  to 

go  high. 


Equation: 


Gate  Used 


Waveforms: 


A  'B  =  C  =  A  +  B  =  C 


NOR,  Ftg.  Kb) 


^L 


e  — 
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Example  3. 

Verbal  Description:  Both  inputs  "ANDed"  should  cause  the 

gate  to  go  tow. 


Equation: 
Gate  Used: 
Waveforms: 


A'B=C=A+B     =C 


NAND,  Fig,  1(c) 


r~L 


J~~l ~T~L 


is  "if  both  A  and  B  are  high, 
gate  2  will  be  enabled;  other* 
wise,  gate  3  is  enabled."  But 
it  is  clear  that  the  two  state- 
ments indicate  a  different 
thought  process  by  the 
designer  and  hence  one  is  the 
more  correct.  In  this  case,  it 
is  the  former  statement,  and 
this  is  known  due  to  the  way 
that  the  circuit  is  drawn. 


LJ 

All  flip-flops  are  drawn  as 
rectangular  boxes.  The  differ- 
ences between  D  and  JK  f-fs 
are  indicated  by  the  labeling 
inside  the  rectangle  —  see 
Figs.  3(a)  and  3(b)  —  and 
there  is  nothing  on  the  clock 
Sine  to  indicate  the  direction 
(high  to  low  or  low  to  high) 
that  the  clock  takes  when 
triggering  the  f-f.  The  only 


Equation: 


Gate  Used: 


Waveforms; 


A+B=C=A"B=C 


NAND,  Fig.  Ud) 
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Example  5: 

Verbal  Description:  If  A  and  B  are  high  and  D  low,  or  if 

C  is  high,  set  an  R/S  f-f.  If  A  and  B 
are  high  and  C  h  tow,  or  if  D  is  high, 
reset  the  f-f.  This  f-f  is  activated  by  the 
"0"  state  on  its  input, 
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Example  6: 
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indication  of  assertion  level 
(circles  on  input)  is  on  the 
asynchronous  set  and  reset  of 
the  f-f.  At  the  time  of  this 

writing,  however,  all  D  f-fs 
are  positive  edge-triggered 
and  all  JK  f-fs  are  negative 
edge-triggered. 

MSI 

The  Medium  Scale  Integra- 
tion circuits  are  also  shown  as 
rectangular  blocks,  but  are 
drawn    larger    due    both    to 


their  large  number  of  I/O  and 
to  distinguish  them  from  the 
flip-flops.  All  the  I/O  pins  are 
labeled  internally  and,  unlike 
the  flip-flops,  all  assertion 
levels  are  indicated  —  circles 
indicate  negative  assertion  for 
both  input  and  output. 
Examples  of  this  are  shown  in 
Fig.  4,  which  is  a  4-bit  binary 
counter  (Fairchild  9316}  and 
in  Fig,  5,  which  is  a  4-line  to 
16-line  demultiplexer  (Texas 
Instruments  74154).  ■ 
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from  page  785 


1.  The  Commission  has  before  It  a 
Petition  for  Stay  Ln  Docket  21033,  sub- 
mitted by  the  American  Radio  Relay 
League.  Inc.  <  ARRL) .  in  accordance  with 
Sections  144  and  L429(k)  of  the  Com- 
mission's Rules. 

2.  In  a  Notice  of  Inquiry  and  Notice  of 
Proposed  Rulemaking  in  Docket  21033, 
released  January  fl.  l&ll,  42  Fed,  Reg. 
2089  (19^7),  the  Commission  proposed 
substantial  revisions  of  its  rules  con- 
rpmlng  the  licensing  and  operation  of 
repeater  and  associated  stations  in  the 

Amateur  Radio  Service.  Final  regula- 
tions, with  an  effective  date  of  November 
4+  1977,  were  adopted  in  a  Report  and 
Order  released  September  27,  1977,  42 


FR  62413  (1977).  Additional  editorial 
amendments  were  made  in  an  Order  re- 
leased October  36,  1977,  mimeo  S363fi. 
Petitioner  requests  that  the  effective 
date  of  the  regulations  adopted  in  the 
Report  and  Order  be  stayed  until  45  days 
after  the  Commission  has  disposed  of  a 
Petition  for  Reconsideration  submitted 
by  petitioner,  as  well  as  all  other  Peti- 
tions for  Reconsideration  filed  with  the 
Commission  in  this  proceeding. 

3.  Petitioner  states  that  a  Stay  is  nec- 
essary to  prevent  irreparable  injury  to 
radio  amateurs  and  the  public  interest. 
In  particular,  the  ARRL  alleges  that 
amateurs  engaging  in  satellite,  moon 
bounce,  and  other  forms  of  so-called 
"weak  signal"  communications  will  be 
harmed  If  the  revisions  of  the  repeater 
frequency  subbands  adopted  in  the  Re- 
port and  Order  in  Docket  21033  take  ef- 


fect as  scheduled  without  additional  con- 
sideration. Petitioner  further  claims  that 
no  one  will  be  adversely  affected  by  a 
Stay  of  the  Docket  21033  Report  and 
Order,  Finally,  petitioner  states  that 
there  is  a  reasonable  possibility  that  it 
will  prevail  on  the  merits  of  its  Petition 
for  Reconsideration,  and  that  the  effec- 
tive date  of  the  new  rules  should  be 
stayed  for  that  reason. 

4.  We  believe  there  to  be  good  cause 
(See  Section  1 .429 (k) )  for  granting  peti- 
tioner's request,  namely*  the  potential 
for  interference  to  amateur  operations 
if  the  new  regulations  go  into  effect  as 
scheduled.  For  this  reason,  we  believe  the 
new  rules  should  be  permitted  to  go  Into 
effect  only  after  all  the  Petitions  for  Re- 
consideration submitted  In  this  proceed- 
ing have  been  fully  analyzed  and  eon- 
sid  erect  We  will  attempt  to  resolve  the 
issues  raised  by  the  various  Petitions  for 
Reconsideration  as  quietly  as  possible, 
however, 

5.  Accordingly,  the  Commission  orders 
that  the  effective  dates  of  the  regula- 
tions adopted  in  the  Report  and  Order  ln 
Docket  3IG33  and  the  editorial  Order  of 
October  2£,  1977  are  stayed  until  further 


order  of  the  Commission.1  Further,  In 
order  to  continue  the  efficient  process- 
ing of  other  amateur  radio  operator  and 
station  license  applications,  the  Com- 
mission orders  a  continuation  of  the 
"freeze"  announced  in  the  Report  and 
Order  in  this  proceeding  on  the  filing  of 
applications  for  new  repeater  t  auxiliary 
link  and  control  station  licenses.  Author- 
ity for  this  action  is  contained  in  Sec- 
tions 411),  5te>  and  303  of  the  Commu- 
nicatiotis  Act  Of  1934,  as  ameaded. 

Federal  CoxmnmcAnGnts 

COiiHTSSTOS, 

William  J.  TfcrcABico, 

Actinff  Secretary. 


[  we  emphasise  that  this  action  also  stays 
the  effective  date  of  th?  non-controversial 
provisions  of  the  Report  and  Order  In  Docket 
£1033.  For  example,  operators  of  so-called 
"remote  base"  stations  may  not  operate  their 
stations  from  portable  and  mobile  control 
points  until  after  the  Commission  has  dls- 
pu&£d  or  the  Petitions  for  Reconsideration  It 
hii:>  received  Additionally.  Technician  Class 
operators  will  not  be  permitted  to  use  the 
new  privileges  authorized  by  the  Report  and 
Order. 
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NOT  FOR  EVERYONE .  .  . 


Model   70 3 A 


$269.95 


ONLY  For  The  Purist 

•  RUGGED 

•  Seven  Elements 

•  Three  Bands  (10-15-20) 

•  Single  Feed  Line 

•  Flexible  Tuning 

•  Close  To  Mono-Bander  Specs 
With  Optimum  Spacing  For: 

High  Forward  Gain 
High  F;B  &  F:S  Ratios 

For  Specifications  Write  To: 

BHOOKFIELD  MANUFACTURING  CO. 

50  Whippoorwill  Road 

Bethel,  CT  06801 

(203)  792-8944  *13 


*  * 


.  at  last 

your  shack  organized! 

A  beautiful  piece  of  furniture  -  your  XYL  will  love  it! 

$13995  S-F  RADIO  DESK 

Deluxe  -  Ready  to  Assemble 

Designed  with  angled  rear  shelf  for  your 
viewing  comfort  and  ease  of  operation. 

FINISHES:  Walnut  or  Teak  Stain. 
Also  available  in  Unfinished  Birch,  £1 24,95, 
Additional  Information  on  Request. 


L* 


Checks,  Money  Orders,  BankAmencard 
and  Master  Charge  Accepted. 

ROB.  Culver CUy.  (In  Calif.  Add  6%  Sales  Tax.) 


S33 


*fl 


4304  KEYSTONE  AVENUE 


S-F  AMATEUR  RADIO  SERVICES 

CULVER  CITY,  CALIF.  90230  -  PHONE  (213)  837-4870 


HIGH  PERFORMANCE 
SMOKE  DETECTOR 


FRAZER    &   ASSOCIATES 


HIGH  PERFORMANCE  SMOKE  DETECTOR 
NOW  —  d»  on  Extraordinary  $23.00 
Savings,  List  price  $49.95  our  special  sale 
price  only  $26.95  Postpaid  to  your  door. 
The  Case  for  home  and  office  Smoke 
Detectors  is  overwhelming:  (1 )  Fire 
Spreads  1 100%  in  the  first  4  minutes.  (2) 
74%  of  d  wet  ling  victims  die  upstairs  from 
downstairs  fires.  (3)  Most  home  fires  start 
between  midnight  and  6  A.M.  while  the 
family  sleeps,  (4]  Someone's  home  burns 
every  55  seconds.  These  and  other  facts 
are  compelling  millions  of  wise  Americans 
to  protect  their  families  and  homes 
against  the  horrible  consequences  of  fire. 
Smoke  Detectors  are  now  required  for  all 
new  residential  occupancies.  With  UL 
Listed  High  Performance  Detectors,  you 
can  comply.  Free  Catalog.  HURRY  — 
Supply  limited.  Frazer  &  Associates 
Consulting  Engineers,  1888  Century  Park 
East,  Century  City,  CA  90067.  F7 
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ANNOUNC! 

NEW:     AUTOCALL  DECODER 

4 -Dig it  Touchtone    Decoder  for  paging 
and  control. 

CMOS  Redesign  Based  on  Autocall  76 
(June  76  73  Mag) 


Features: 


Price: 


-  Hl-Z  Input  will  connect  to 
any  available  audio 

-  Self-adjusting  Input 
Amplifier 

•  Will  not  false 

-  Absolutely  reliable 

-  Low  power  consumption 

-  Thousands     of     possible 
codes 

-  Field  Programmable 
-Operate  from  single   12V 

Power  Supply 

Kit  $39,95       Wired  $75.00 


JBW 


W19 
ELECTRONICS,  INC      18618-3 


NG 

NEW: 


AUDIO  LIMITING 
AMPLIFIER 


For  use  in  applications  such  as  repeater 
decoders  where  a  constant  audio  level  is 
desirable. 


Features: 


Price: 


-  Will  take  any  input  from 
100  MV  to  greater  than 
6VPP 

-  Maintains  constant  level 
output  over  Range  t  2  DB 

-  Low  distortion  over  range 

-  Range  1 00  Hz  -  25  KHz 
-Operates  from  single  12V 

Power  Supply 

Kit  $14.95      Wired  $25.00 


Calif,  residents  add  6%  sales  tax 


BY  POPULAR  DEMAND 

NEW:     PROGRAMMABLE 
C.W.  ID'R 

For  use  in  repeaters,  links,  or  any  place 
where  a  CW  ID  is  required. 


Features 


Price: 


-  Simple  ukey-irY" 
programming 

-  Extremely  low  power 
consumption 

-  Self-completing  after 
trigger 

-  Low  Z  audio  tone  output 

-  Output  for  keying  external 
CW  device 

-  "mic"  key  output  for 
keeping  transmitter  on 
while  ID  in  progress 

Kit  $29.95      Wired  $39.95 


PARTHENIA     ST.     NORTHRIDGE    CA.    91324    PHONE    (213)    886-3663 
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aWuttJ-pwrpow 


■Mlilm  tor  ODmmerti*!  end  industrial 


HYBRID  AUDIO 
POWER  AMPLIFIERS 


* 


GLsse  titan  0  S*  rsgrmonjc  d«ttytton  at  full 

Q  V2  dB  rwpofiie  lro*n  3D  fs>  100  00C 

n  Single  Or  spill  r<tua<>  pO*er  tuppty 

C  Rugged  compact  And  Jigh  (weight  package 

□  Built-in  currant   limiting  for  SH050G  and  e'fioanl 

radiating  conal  ruction. 


heal 


SAN  KEN  Sai-lfa*  BMOOQG  amplifleri  art  self-contain  ad  power 
hybrid  ampttllan  desi-gned  for  H-FL  Stereo,  muaicai 
in^trumeniu  public  address  iy*iems  and  oiium  audio 
application*  Tha  amplifier  ha*a  Cju**ii-eomplemBniary  class 
g  cutfuii  Trut  circuit  e^prDya  f iiD-ch'&  transistoni  wtih  Mgn 
reliability  and  jmm  uled  cmp  power  iranstrtors  *itn  anceuem 
wqiHJin/  breakdown  sirwgth  Buffi-in  currant  dmttng,  n 
prtmdad  lor  Si-  to&og  and  all  dewcaa  can  be  operated  from  a 
*no>a  or  tpiti  tuopfy 


fi-IDIBa    |1D¥I   aufphtri   t  t,et 
it-tnaa  iHtw  output*  tiJ-H 

A-IH    ikkmI    (v    ibmm)    f     « 


•*■♦«*«  I  WW  *vt*ui»  fit  fi* 
ar-teaea  ihjw  oviavii  fi^.m 
*-a+-to   ii«*«  «h  hmmii   ■     is 


FIRST  QUALITY  COMPONENTS 


CARBON    FILM    RESISTORS    16%) 

Qnty  rn  Muttipi*t  (>t  tQ&pc*  pef  vmfum  (otitntj 
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Intersil  31/2  DIGIT 

PANEL  METER 


IK  CARBON  FILM 

RESISTOR  KITS 

COMPLETE  WITH 

STORAGE  BIN 

42  Olff»r»nt  V«lu»i 

CAB  olim-4.?M  anmJ 

30  Etch  V  ■kx* 

tt  WATT  K)  T 
S24J90PER  KIT 


14  WATT  KIT 
125-90  PER  Kit 


LCD 

or      ,,,, 

LED 
KITS 
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BUILD  A  WORKING  DPM  IN  1/2  HOUR  WITH 

THESE  COMPLETE  EVALUATION  KITS 

Test  Pieee  new  parta  for  jrouraelf  w^tfi  Inatrfira  kn«  cost 
pnUDtyping  Uti.  comp4a4*  w»tti  A/O  converter  and  LCOPttptty 
tfsr  the  TiOSl  or  LED  dsapra?  (for  the  7107}  ftti  provide  all 
material* .  including  PC  board,  lor  a  functioning  panel  mmtmr 

rCL7lD^EV  jLCO)  S29.95  ICLTtOT^LIDj  $3*r9S 


® 


Sind  ChnCih  Or  ftflOnov  Ordir  to:     P.O.  BOX   23U8H 
Culw  CiCVj  Calif,  BO 230.  Calif,  tttideilll  idd    6% 
bI«  ta*   Miruiritjrn  Order  $10.00.  Add  ft  1.00  te  covet  fnvt^fjo 
■  niCP  r»and1ir*g.  Maslvr  Char^ff  and  Hankamericard  welcomed  fln- 
cfeida  vour  mrti  numtm  w*d  ««fnnjiloo  date). 

TELEPHONE  ORDERS    CatJ  (2131  6414044    A  12 


INTRODUCING 
THE  A.R.O.  UNITY  RING 


t  33b 


"An  ideo  whose  time  has  come "  It's 
new.  Personalized  and  one  of  a  kind. 
Group  ill  Soles  has  desigfred  this 
beautiful  lO  karat  gold  ring  fof  you, 
the  Amateur  Radio  Oper ator.  Each 
ring  is  personalized  with  your  call 
letters.  Both  sides  are  exquisitely 
handcrafted  and  display  the  symbols 
that  are  most  meaningful  to  ail 
amateurs.  We  invite  you  to  GSL  for 
full  colof  brochure  and  complimen- 
tary ring  sizer. 

No  Obligation       Group  III  Sales  Co. 

P.O.  Box  259 
G13  Little  Neck,  N.Y.  11362 

Copyright  1977  Potent  Pending 

Ring  shown  approximate  actual  size 


COMMUNICATIONS  SPECIALISTS 

P.O.  BOX  153 

BREA,  CALIFORNIA  92621 

(714)  998-3021 


TS-1  MICROMINIATaRE  ENCODER-DECODER 

□  Available  in  all  EIA  standard  tones  67,0 Hz -203.5 Hz 

□  Microminiature  in  size,  125 xZOx. 65" high 

□  Hi-pass  tone  rejection  filter  on  board 

□  Powered  by  6-16vdc  unregulated,  at  3-9 ma. 

D  Decode  sensitivity  better  than  lOmvRMS,  bandwidth,  ±2  Hz  nnax^  limited 
D  Low  distortion  adjustable  sinewa ve  output 

□  Frequency  accuracy,  +25 Hz,  frequency 
stability  ±.1  Hz 

□  Encodes  continuously  and  simultaneously 
during  decode,  independent  of  mike 
hang-up 

□  Totally  immune  to  RF 


Wired  and  tested,  complete  with 
K-1  element 

$59.95 

K-l  field  replaceable,  plug-in,  frequency 
determining  elements 

$3*00  each 


s/ 
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Adirondack 
has 


Amateur  Headquarters  for  the  Northeast 


Hufco 


wmm 


Radio 
Supply 


185-191  West  Ma*n  Street  •  PO  Box  88 
Amsterdam,  NY  12010  Tel  (518)842-8350 
Just  5  minutes  from  N.Y  Thruway—  Exit  27 


H10 


PRESTO! 

Your  counter  becomes 
a  digital  display! 

mm  T!  r 
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PRICE   SfiLE! 


*3  years  -  only  $36,00!  (A  $72.00  value  based  on  newsstand  prices  J 

Program  your  micro  with  this  BASIC  program  &  run  —  then  you'll  see  why  you  should  subscribe  to 
Kilobaud. 


10  REM  KB  AD  PROGRAM  4  73 

20  REM  KB  =  KILOBAUD 

30  P. 

40  P.  "KB  .  .  .  BEST  COMPUTER  MAOAZlNE!" 

50  P, 

60  P.  "UNDERSTANDABLE  4  BEG  INKERS" 

70  P. 

SO  P.  "AND  INTERESTING  4  EXPERTS" 

90  P. 
100  P,  "KB  SUBSCRIBERS  R  SMARTER!" 
110  P.  "THEY  SAVE  LOTS  OP  MONEY" 


120  P,  "OVER  SINGLE  COPY  PRICES!" 

130  P. 

140  P,  "Si  b  FOR  I  YR  ,  , .  SAVES  IB" 

ISO  P.  "OVER  SINGLE  COPY  PRICES*" 

I6G  P 

170  P.  -«36  FOR  3  YRS  . .  .  SAVES  $36" 

180  P.  "OVER  SINGLE  COPY  PRICES!" 

190  P. 

200  P.    'SEE  COUPON  BOTTOM  OF  PAGE" 

210  P. 

220  P.  "HAVE  U  SUBSCRIBED  2  KB  Yfcl 


£30  INPUT  "YES  OR  NO       '»;  Af 

240  IF  Af  -  "YES"  GOTO  300 

250  P. 

260  P.  "U  R  NOT  BEING  THRIFTY!" 

270  P,  "SUBSCRIBE  2  KB  NOW  AND  SAVE!1 

2R0  P.  "CALL  WATS  ~ OR  SEND  CO  UPON" 

290  GOTO  30 

300  P. 

310  P.  ^CONGRATULATIONS,  V  R  A" 

320  P.  ^CERTIFIED  COMPUTERMANJAC" 

999  END 
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Send  me  Kilobaud  for: 

□  1  year  -  $15.00*  □  Renewal 

D  3  years  -  $36,00**  □  New  sub. 

Enclosed  % □  Cash  D  Check 

O  American  Express  □  Bank  A  merit  jrd 


1 


D  Money  Order 
□  Master  Charge 


Credit  card  =  I    1    I    1    1    1    J    1    I    I    I    I    M    I    I    iTI    Expiration  date 


EJ  Bill  me  directly 
Name 


Signature 


Address 
City 


_    Slate, 


Or  call  in  your  subscription  order 

Toll  Free:  1 -800-258  5473  riefl/»        j  -  .       , 

*   U.S.  &  Canada  only.  Others  wnte  for  foreign  rates. 

**U.S*  &  Canada  only. 

Kilobaud  —  Peterborough  NH  03458  Offer  expires  in  sixty  days. 


Zip 


KB  73/1/78 
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MINI  DIP  SLIDE  SWITCH 


9  Switches- $1.75 
8  Switches  —    1 .65 

7  Switches-    1,55 


Write  lor  our  FREE  flyer.  Contains 
hundreds  of  different  items: 

■  7400  TTL  Series  LC/s,  Linear^ 
Vohage  Regulators 

*  Used  Test  Equipment 

*  Continental  Spec,  Sockets  & 
BusSfnps 

*  Dalak  Corp's  Complete  Line  of 
Photo  Etch  Supplies 

*  I.C.  Sockets,  flibbon  Cable 

*  Capacitors,  LEDs,  etc.,  etc.  R IS 


R.W.  ELECTRONICS.  INC 

3203  North  Western  Avenue 
Chicago,  Illinois  606 1 8 

312-248-2480 
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COMMUNICATIONS 

FOUNDATION 

Legal  research  tor  the  amateur 
radio  and  citizens  band  services. 
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fXfKtwJr  far  Ihr  purpose  of  atiunj 
axnuniutfcmt  to  lit***   The  Foundation 
court  Etaciuflen,  be  *t>  *nd  >cj*  i 


The  Ptraonjl  CcimmufiPtdiloHl  Feundilkw  n  *  nori-prtifiL  t*£-exrmp*. 
Cl*li<uinl*  Lorporjtion  established  in  Nuwrmbcr,  1976,  lu  Botrd  of 
TfUlilrei.  Officer*  Af*d  Adwiwn  ojnuij  a!  liwyr  rt.  fudpi  and  Law  icHdo! 
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10960  WiLihin  &outa**d,  Suit*  IHM 
L»  Anpkv  Cilifafnli  90024 
or  call:  (21 3J +7*^1 749 


t  Printed*  Circuit  t  Boards* 

You  supply  the  artwork 
(magazine  or  other)  and  we 
make  the  board.  We  offer  fast 
service  (typically  one  day)  and 
tow  prices  without  sacrificing 
quality. 


Min.  charge  per  sin- 
gle-sided board  .,,...  $20.00 

For  each  sq.  inch  in 

excess  of  24  add  »*«••*<    .07 

Min.  charge  per 

duuble-sided  board  •  *  * «  23.00 

For  each  sq.  inch  in 

excess  of  24  add  .......  .13 

Gold  tabs  »*•*•**#•**   4.00 

Drilling  per  hole  > 01 

Texas  residents  add   6%   sales 
tax 

Send  For  Fit*  Brochure 
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RECISIOK   "I   HOTOTyPES  •  w 

410-E.  Roc  a 
(612)  &26-47S6      P2S       Refugio  TX  78377 


AMATEUR 


ON 
a33*25IVIHz 


INTERESTED? ACTIVITY  IS 

INCREASING  EVERYWHERE 

YOU  CAN  GET  ACTIVE  IN  YOUR 
AREA  WITH  OUR  PRODUCTS - 

AM1B  FSTV  CONVERTER 
complete  ..    $150.°° 

AX10B  FSTV  TRANSMITTER 
complete $385,°° 

CALL  8T2-336-4775,OR  WRITE  US, 
FOR  COMPLETE  DETAILS 

APTROIM 


PO  BOX  323 
BLOOMINGTONJNDIANAf  47401 
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$4.00  Postpaid  (U.S.) 
Canada  $5.00,  Foreign  (Air)  $7.00 

KENGORE  CORP  —  Dept  C 
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0  ivLiiuunc  uunr  —  uepi.  v 

|  9  James  Ave.    Kendall  Park,  N  J  088241 


SEND  FOR  YOUR  COPY  TODAY 


ICSdc 


Silicon  Retro-fit  Rectifiers 


FEATURING: 

•  Voltage  rM ings  up  To  65.000  vote 
m  Current  r§t 'ngs  up  to  125  amps 

•  Furry  gi»s^c«d  diode  b^iirju^  Sticks  &y  — 

GENERAL  ELfCTftlC 

•  Re  placement  types  including  — 


Typ*  Ha. 

f 

dc3B24 

1700 

dc3B2S 

1200 

dc3R59 

1600 

dc5R4 

5.10 

dc5U4 

3.65 

£jc5V4 

3.65 

dc5Y3 

3.50 

TypiNa. 

f 

(JC5Z3 

3J5 

dc5Z4 

365 

dc6AX5 

3.65 

dc6X4 

4.85 

dc:25Z6 

4.00 

dc80 

■1.3S 

dc250R 

75.00 

MOTE— Unit  pricing  In  1-24  QL 

Minimum  Ordsr:  $10 00  (with  HAM' call  letten) 


Tjpt  No. 

I 

dc37IA 

31.50 

dc575 

50.50 

dc576 

39  00 

dc673 

50,50 

fjraee 

1  '00 

dc972 

19.50 

dcBOOB 

19.50 

dc8020  | 

41,00 

FOR  MORf  INfQRM  AT /ON  CONTACT; 

Past  OfFk*  lax  No,  §16  Waynt,  N.  i,  07470 

CONOITIONING    SEMICONDUCTOR    DEVICES    CORP. 
T*l+phm?  201-227-2S39  CI  1 


SUB-AUDIBLE 
for  FM 


GENERATOR 


THE  CUBE 


*  Inexpensive  mult* 
tone  encoder 

■  Compatible  with 
PL-CG-QC 

*  Low  distortion 
sinewawe 

-  Input  8-18  VDC 
unregulated 

*  Rugged,  plastic 
encased  with 
leads 

■  Adjustable  frequency 
(98-250  HzK  Lower 
available 

*  Excellent  stability 

Send  for  more  info 


.5  x  .6  x  ,8  in, 

Price  $19.95 

Freq.  set  at 

factory 
S6.00  extra 

L4 
Calif,  res,  add  6% 


Dapi.  73 


roducts 

PO.  &gk  2  083  Son*fl  Claro,  CA.     95051 
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Al  Plavcan 

P.  O.  Box  61  73 

Anaheim     CA    92806 


Pulses  Galore! 


A 


versatile  low  cost  pulse      with    just   two   ICsp  a  power      Its  PRF  (pulse  repetition  fre- 
generator  can  be  made      supply,  and  some  junk  parts,     quency)    can    be    made    to 


operate  from  less  than  1  Hz 
to  over  10  MHz,  with  a  pulse 
width  variable  from  ^50  nan- 
oseconds to  more  than  500 
milliseconds  by  adjusting 
only  2  components. 

The  device  described  here 
covers  just  a  portion  of  this 
range.  The  heart  of  the  gen- 
erator is  the  Signetics  NE562 
IC  It  was  originally  intended 
for  use  in  phase  locked  loop 
synthesizers  or  FM  demodu- 
lators. We  intend  to  use  only 
the  VCO  portion  for  our 
pulse  generator,  along  with  a 
74121  monostable  multi- 
vibrator to  adjust  the  pulse 
width.  The  stability  of  the 
free-running  frequency  of  the 
NE562  is  comparable  to  more 
costly  pulse  generators. 

Construction  just  involves 
stuffing  the  board  with  parts. 


TTL 
OUTPUT 


Front  view  of  pulse  generator. 


.•IBV 


C7 


2K 
R7 

4t w^ 4- 


*-*  i    7  (C 

A2N2222*  'HS         T  CHI 


.1 


fh 


/ft 
so 
mi 


MM 

IW 
R»0 


VARIABLE 
OUTPUT 


Fig.  L  Pulse  generator  schematic. 


Internal  view  of  pulse  generator. 


Typical  output  pulse:  5  Vjcm  vertical;  .5  fisec/cm  horizontal. 


■  y? 


The  two  variable  capacitors 
can  be  any  surplus  broadcast 
band  capacitors.  You  can 
parallel  the  LO  portion  with 
the  station  tuning  or  switch 
them  to  provide  a  two  range 
generator.  The  VCO  will 
operate  typically  to  30  MHz, 
the  limiting  factor  being  the 
stray  capacity  and  the  mini- 
mum C  of  your  tuning  capa- 
citor. The  low  end  of  the 
VCO  is  m  Hz  (C3  =  300  ^F), 
The  74121  one-shot  multi- 
vibrator also  has  an  enormous 
range,  from  a  pulse  width  of 
40  nanoseconds  to  40 
seconds  (C6  =  1000  pF,  R6  = 
40k), 

One  word  of  caution: 
Coupling  capacitors  will  have 
to  be  increased  as  the  fre- 
quency is  lowered  to  preserve 
the  waveshapes. 

The  frequency  range  of 
the  device  shown  is  from  900 
kHz  to  10  MHz;  the  pulse 
width  is  adjustable  from  50 
nanoseconds  to  ^800  nano- 
seconds. You  can  select  your 
frequency  range  of  interest 
and  change  the  variable  Cs 
accordingly. 

Operation 

The  VCO  output  IC1  is 
coupled  to  the  one-shot  IC2 
through  C4,  R4,  and  RS.The 
output  of  IC2  has  a  TTL 
output  (A)  that  has  a  fanout 
of  10-  The  inverted  output 
(IC2,  pin  1 )  is  fed  to  01  base, 
where  the  output  is  variable 
to  the  emitter  follower  Q2-  1 
Watt  of  peak  power  is  avail- 
able from  this  output  into  50 
Ohms  (14  V  peak  unloaded). 
The  current  sinking  capability 


Parts  List 

Rl 

Ik 

R2 

1k 

R3 

7.5k 

R4 

63  k 

R5 

680 

R6 

4.7k 

R7 

2.0k 

R8 

500  £2  pot 

R9 

47k 

R10 

ioo  £1  iw 

R11 

bo  n  \  w 

Ail  %  W  i 

;xcept  as  noted 

C1-C9 

.1  fif  disc,  except 

C3f  C6  are  variables 

IC1 

NE662 

IC2 

74121 

Q1 

2N2222A 

Q2 

2N2219A 

CR1 

1N4148 

is  limited;  however,  it  can  be 
used  to  fire  SCRs,  pulse  trans- 
formers, or  where  a  larger 
output  voltage  is  required,  as 
for  CMOS,  etc. 

To  use  the  device,  simply 
turn  the  pulse  width  to  mini- 
mum, set  the  PRF,  then  ad- 
just the  pulse  width  as  re- 
quired. ■ 


•  * 1  e  v 


•  *sv 


Fig.  2.  Power  supply. 
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Fig.  3.  Component  layout. 
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Same  day  shipment  First  line  parts  only.  Factory 
tested  Guaranteed  money  back.  Quality  IC's  and 
other  components  at  factory  prices. 


P.O.  Box  4430M  Santa  Clara,  CA  95054 

(408)  988-1640 
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3V2  Digit  Multimeter  $49.95 

Batt.  opef.  1rnVan»i.1WAr6SpliJtloii.  Re- 
sistencfl  to  20  meg,  1  %  accuracy.  Small , 
portable,  completely  assem.  in  €3se.  1 
y&ar  guarantEe. 


Not  a  Cheap  Clock  Kit  $14.95 

Includes  everything  except  case.  2-PC 
boards.  6-. 50"  LED  Displays.  5314  clock 
chip,  transformer,  all  components  and 
full  instructions.  Same  clock  kit  with  .W 
displays.  $21.95 


60  Hz  Crystal  Time  Base 

Kit  $4.75  Converts  digital  docks 
from  AC  line  frequency  to  crystal  time 
base.  Outstanding  accuracy.  Kit  includes: 
PC  board,  MM5369,  crystal,  resistors, 
capacitors  and  irimmer. 


Digital  Temperature  Meter  KM 

Indoor  and  outdoor.  Automatically 
switches  back  and  forth.  Beautiful.  aO" 
LED  readouts.  Nothing  like  It  available 
Needs  no  additional  parts  for  complete, 
lull  operation.  Will  measure  -100*  to 
+  2flO'l>F1  air  Dr  liquid.  Very  accurate. 
Complete  Instructions.  S-39.-9S 


Clock  Calendar  Kit  $19.95 

CT7015  direct  drive  chip  displays  date 
and  tEme  on  .6"  LEOS  with  AM-PM  indi- 
cator. Alarm/doze  feature  Includes  buz- 
zer. Complete  with  all  parts,  power  supply 
and  instructions  less  case. 

1977  I C  Update  Master 
Manual 

Final  1977  closeout  $15.00  while  they 
last,  1978  Master  available  late  Jan,  1973 
$30.00.  Complete  IC  data  selector,  1 234 
pg.  master  ret.  guide,  17.D0O  cross  ref- 
erences. Free  update  for  1977.  Domestic 
postage  32.00.  foreign  $6,013 


New  Cosmac  Super  "ELF 

RCA  CMOS  expandable  microcomputer 
w/HEX  keypad  input  and  video  output  for 
graphics  Just  turn  on  and  start  loading 
your  program  using  the  resident  monitor 
on  ROM.  Pushbutton  selection  of  all  four 
CPU  modes.  LED  indicators  of  currant 
CPU  mode  and  four  CPU  statas.  Single 
step  op.  for  program  debug.  Built  in  pwr. 
supply,  256  Bytes  of  RAM,  audio  amp,  & 
spkr.  Derailed  assy,  man.  w/PC  board  & 
all  parts.  Comp.  Kit  $106,95  Custom 
hardwood  cab.;  drilled  front  panel  19,75 
Nicad  Battery  Backup  Kit  w/afl  parts  4.35 
Fully  wired  and  tested  in  cabinet  151.70 
1602  software  xcftng  club;  write  for  info. 

RCA  Cosmac  VIP  Kit     275.00 

Video  computer  with  games  and  graphics. 


Paratronics  100 A  Logic 
Analyzer  Kit  $199.00 

Converts  an  oscilloscope  into  a  digital 
tester  and  analyzer.  Trace  computer  pro- 
gram flow,  monitor  I/O  sequences,  etc. 
Trouble  shoot  all  digital,  CMOS  and  MOS 
families.  1 28  bit  truth  table  (8  by  1 6  bits) . 
Complete  with  case,  parts  and  instructs. 
Model  10  Trigger  Expander  Kit  expands 
Model  1QQA  to  24  bits  $229.00,  Model 
150  Bus  Grabber  Kit  £369,00.  a  one 
board  logic  analyzer  for  S-100  bus  appli- 
cations. Instant  access  to  56  S-100  bus 
signals.  Complete  kit  with  all  parts  and 
instructs. 


2,5  MHz  Frequency  Counter 

Kit  Complete  kit  less  case        $37.50 

30  MHz  Frequency  Counter 

Kit  Complete  kit  less  case        $47.75 
Prescaler  Kit  to  250  MHz  519,95 


Original  Cosmac  "ELF"  kit 

with  PC  board,  monitor,  power  supply 
plus  all  parts  and  instructs.  589,50 
Board  only  14,95 


Stopwatch  Kit  $26.95 

Full  six  digit  battery  operated.  2-5  votts. 
3.2763  MHz  crystal  accuracy.  Times  to 
59  min. ,  59  sec. ,  99 1/100  sec.  Times  std  , 
split  and  Taylor.  7205  chip,  all  compo- 
nents minus  case.  Full  instruc.  White  or 
black  plexiglass  case.  $5,00 


Wz  Digit  DMM  kit       $85.00 

Volts— ohms— miiliameter  accuracy  ±  1 

count.  Ranges:  Volts— 2,  20,  200.  Ohms 
— 2K.  2 meg,  20  meg.  Ma— 200,  2000. 

A"  display.  Variable  update  rate.  Comp. 
w/parts,  PC  boards,  instructs.,  less  case. 


Auto  Clock  Kit  $15.95 

DC  clock  with  4-. 50"  displays.  Uses 
National  MA-101Z  module  with  alarm 
option.  Includes  light  dimmer,  crystal 
trmebase  PC  boards.  Fully  regulated. 
comp.  instructs-  Add  $3.95  for  beautiful 
dark  gray  case.  Best  value  anywhere. 


TERMS:  $5.00  min.  order  U.S.  Funds.  Calif  residents  add  6%  tax.      FREt   Send  jor  ymjr  CQ0„  0<  Qur  ^77 
BankAmericard  and  Master  Charge  accepted.  „„,.„  rtkTtL.  aI  i„„i„hI  n„  ,*afflr 

Shipping  charges  will  be  added  QUEST  C*TAL^  lnclude  13c  stamP- 
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#939-L6-LG: 

61  turns  of  #10  tinned- 
copper  wire  form  BWfl  x 
3-V  dla.  coil  (103  UHY), 
Sliding  contact  type;   with 

coupler  for  V*"  dia,  shaft. 
Overall  size;  8x8x14;  Stipg. 

wt:  21  lbs.  Used,  $30.00 


#939-L44MED: 

24  turns  of  #12  T-C  wire  in  3V4"L  x  T  dia.  coil 
(13.B  uHY}.  Roller  contacts;  less  couoler,  Shaft:  VL 
x    W    dla.    Overall:    3x5x6;    Snpg.    wt:    G    lbs. 


#939-L5SM: 

5Vi  turns  of  #12  T-C  wire  In  1-V'L  x  2"  dia.  coil 
(1.3  uHY).  Roller  contacts;  less  coupler.  %"  x  14* 

shft.  Overall:  3x5x4;  Shpg,  wt:  8  lbs.  Used,  $6,95 


100-TURN  COUNTER 
WITH  CRANK: 

3"xr  front  plate;  2MTx  V*" 
dia.  shaft  vwtoupler.  #939-FREQ, 

Used    ,..T$9.95 

10-TURN  COUNTER 
WITH  SPIN  KNOB: 

3"x3"  front;  Wl  x  W"  shaft  w/ 

coupler.  #939  CPLR.  Used, $4.95 


Wrffe  for  Catalog  Supplement  '77. 

All  prices  are  F.O.B  Lima,  Ohio,         F1 
Please  allow  tor  shipping  changes. 

U*«  yQvr  VISA,  BAC  or  M/C  Card. 

Address  Oept.  73         •         Phone:  419/227-6573 
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NORTH 
AMERICA'S 
SHORTWAVE 
MAIL  ORDER 
PLACE" 

One-Stop 
Armchair  Shopping 
For  All  SWL  Needs 


*  Receivers  —  Drake.  Vkesu  —special 

mods  f  0  r  better  p  erf  or  ma  nee  *  Fr  eq  u  e  ncy 

Readouts  *  Receiving  Antennas  *  Antenna 

Tu n er s    *  Freq  u  e n cy  Call  b  ra tors    *  L  og  Bo oks 

*  FM  or  TV  Guides    *QSL  Albums    *Alvf  Pattern 

Maps      #  ITU  Publications       *G$L  Address  Bonks 

=*  Co  n  f  i  dent  aJ  f  req  u  e  n  cv  List     *  CI  ocks     *  Al  I  SWL  Bo  oks 


The  New 
32nd  Edition 
WORLD  RADIO  TV 
HANDBOOK 
Is  Ready! 

Listen  to  the  world  with  this 
comprehensive  directory  of 
stations  at  your  side.  Best 
there  is!  Only  $11.95  ppd. 

FREE  SWL  MINI- CATALOG 

GILFER  SHORTWAVE 

Dept.  73-1,  Box  239,  Park  Ridge  NJ  07656 


196 


A  sleek  graceful  sailing  vessel  glides  across  the  sometimes  green, 
sometimes  blue  Caribbean,  The  cargo:  you.  And  an  intimate  group 
of  lively,  fun-loving  shipmates. 

Uniform  of  the  day:  Shorts 
and  tee  shirts,  Or  your  bikini 
if  you  want.  And  bare  feet, 

Mission:  A  leisurely  cruise  to 

remote  islands  with  names 

like  Martinique,  Grenada, 

Antigua— those  are  the 

ones  you've  heard  of.  Before 

the  cruise  ends,  you II 


know  the  names  of  many 

more-  Youll  know  intimitely 

the  enchanting  different 

mood  of  each . .  .and  its 

own  beauty  and  charm- 


Life  aboard  your  big 
sailing  yacht  is  informal 
Relaxed.  Romantic. 

There's  good  food. 
And  'grog!  And  a  few 
feasant  comforts . ,  ■ 
xit  any  resemblance 
to  a  plush  pretentious 
resort  hotel  is 
accidental. 

Spend  6  days 
exploring  paradise. 
Spend  six  nights  watching  the  moon  rise  and 
getting  to  know  interesting  people.  It  could  be 

the  most  meaningful  experience  of  your  life 
...and  it's  easily  the  best  vacation  you've  had, 

A  cruise  is  forming 
now.  Your  share  from 
$290.  Write  Cap'n  Mike 
for  your  free 
adventure  booklet 
in  full  color. 

Come  on  and  live. 


J:z\ 


Windjammer  Cruises. 


W10 


I  .IS' 
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P.O.  Box  122,  Dept,  622     Miami  Beach,  Fl  331 3& 
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D10DES/ZENERS 

SOCKETS/BRIDGES 

TRANSISTORS,  LEDS,  etc. 

1N914 

100v 

10mA           ,05 

8-pin       pcb       .25       ww          ,45 

2N2222 

NPN                   (Plastic  .10] 

.15 

1N4005 

600v 

1 A             .08 

14-pin       pcb        .25       ww          ,40 

2N2907 

PHP 

.15 

1N4007 

1 0OOv 

1A             .15 

16-pin        pcb        ,25        ww          .40 

2N3906 

PNP 

.10 

1N4148 

75v 

10mA           .05 

18-pin       pcb       .25       ww          .75 

2N3054 

NPN 

.35 

1N753A 

6.2v 

J 

i                .25 

22-pin       pcb        .45       ww        1.25 

2N3055 

NPN      1 5A       60v 

.50 

1N758A 

10v 

1 

i               .25 

24-pin       pcb       .35       ww        1.10 

T1 P1 25 

PNP      Darlington 

.35 

1N759A 

12v 

1 

t               .25 

28-pin       pcb        .35       ww        1.45 

LED  Green 

\t  Red,  Clear 

.15 

1N4733 

5.1v 

\ 

i              .25 

40-pin       pcb        .50       ww        1,25 

D.L.747 

7  sag  5/8' r  hi§h  corn-anode  1 .95 

IN 5243 

1N5244B 

1N5245B 

13v 

14v 
I5v 

* 

i 

z               .25 
z               .25 
i              .25 

Molex  pins    .01     To-3  Sockets     .45 
2  Amp  Bridge         100-prv             1 .20 

XAN72 
FN D  359 

7  seg  corrvanode 

Red  7  seg  corn-cathode 

1,50 

1.25 

]        25  Amp  Bridge       200-prv            1.95 

C  MOS 

-    T    T    L    - 

4000 

.15 

7400 

.15 

7473              .25 

74176           1.25 

74H72 

.55             74S133 

.45 

4001 

.20 

7401 

.15 

7474              .35 

74180            .85 

74H101 

.75 

74S140 

.75 

4002 

.20 

7402 

.20 

7475               .35 

74181           2.25 

74H103 

.75 

74S151 

.35 

4004 

3.95 

7403 

.20 

7476              .30 

74182            .95 

74H106 

,95 

745153 

,35 

4006 

1.20 

7404 

.15 

7480               .55 

74190          1.75 

74S157 

.80 

4007 

.35 

7405 

.25 

7481              .75 

74191          1.35 

74  LOO 

.35 

74S158 

,35 

4008 

,95 

7406 

.35 

7483              .95 

74192          1.65 

74L02 

.35 

74S194 

1.05 

4009 

,30 

7407 

,55 

7485              .95 

74193             .85 

74  L03 

.30 

74S257mi23> 

.25 

4010 

.45 

7408 

.25 

7486               .30 

74194          1.25 

74L04 

.35 

4011 

.20 

7409 

.15 

7489             1 .35 

74195            .95 

74L10 

.35 

74LS00 

.35 

4012 

.20 

7410 

.10 

7490              ,55 

74196           1.25 

74L20 

35 

74LS01 

.35 

4013 

.40 

I       7411 

.25 

7491               .95 

|       74197           1.25 

74L30 

.45 

74LS02 

.35 

4014 

1,10 

7412 

.30 

7492               ,95 

74198          2.35 

74L47 

1.95 

74LS04 

,35 

4015 

.95 

7413 

.45 

7493               .40 

74221           1.00 

74L51 

.45 

74LS05 

.45 

4016 

,35 

7414 

1.10 

7494             1.25 

74367            .85 

74L55 

.65 

74  LS08 

.35 

4017 

1.10 

7416 

.25 

7495               .60 

74L72 

.45 

74LS09 

.35 

4013 

1.10 

74T7 

.40 

7496               .80 

751 08A         .35 

74L73 

.40 

74LS10 

.35 

4019 

.60 

7420 

.15       | 

74100          1.85 

!       75110            .35 

74L74 

.45 

74LS1 1 

.35 

4020 

.85 

7426 

.30 

74107             ,35 

75491             .50 

74L75 

.55 

74LS20 

.35 

4021 

1.35 

7427 

.45 

74121              35 

75492             .50 

74L93 

.55 

74LS21 

.25 

4022 

.95 

7430 

.15 

74122            .55 

74  LI  23 

.55 

74LS22 

.25 

4023 

.25 

7432 

.30 

74123            .55 

74  H00            .25 

74LS32 

.40 

4024 

,75 

7437 

.35 

74125            .45 

74H01            .25 

74S00 

.55 

74  LS37 

35 

4025 

.35 

7438 

.35 

74126            .35 

74H04            .25 

74S02 

.55 

74LS40 

,45 

4026 

1.95 

7440 

.25 

74132          1.35 

74H05            .25 

74S03 

.30 

74LS42 

1.10 

4027 

.50 

7441 

1.15 

74141           1,00 

74H08            .35 

74S04 

kWV 

74LS51 

.50 

4028 

.95 

7442 

.45 

74150            .85 

74HVQ            .35 

74S05 

.03 

74LS74 

,65 

4030 

.35 

7443 

.85 

74151             .75 

74H11            .25 

74S08 

.35 

74LS86 

.65 

4033 

1.50 

7444 

.45 

74153            .95 

74H15            .30 

74S10 

.35 

74LS90 

.95 

4034 

2.45 

7445 

.65 

74154          1.05 

74H20           .30 

74S11 

,35 

74LS93 

.  13  ^ 

4035 

1.25 

7446 

.95 

74156             .95 

74H21            .25 

74S20 

.35 

74  LSI  07 

.85 

4040 

1-35 

7447 

.95 

741 57             .65 

74H22            .40 

74S40 

.25 

74  LSI  23 

1.00 

4041 

,69 

7448 

.70 

74161             .85 

74H30           .25 

74S50 

-25 

74  LSI  51 

.95 

4042 

.95 

7450 

.25 

74163             .95 

74H40            .25 

74S51 

.45 

74  LSI  53 

1.20 

4043 

.95 

7451 

.25 

741 64             .60 

74H50            .25 

74S64 

.25 

74LS157 

,85 

4044 

.95 

7453 

.20 

74165          1.50 

74H51            .25 

74S74 

.40 

74  LSI  64 

1,90 

4046 

1.75 

7454 

.25 

74166          1.35 

74H52            .15 

74S112 

,90 

74LS367 

,85 

4049 

.70 

7460 

.40 

74175            .80 

74H53J          .25 

74S114 

1.30 

74LS36S 

.85 

4050 

.50 

7470 

.45 

74H55           .25 

4066 
4069 
4071 

.95 
.40 
.35 

7472 

.40 

LINEARS,  REGULATORS,  etc. 

4081 

.70 

8266                      .35 

LM320K5  {7906)  1.65 

LM340T24 

.95 

LM723 

.50 

4082 

.45 

MCT2                     ,95 
8038                    3.95 
LM201                   .75 

LM320K12            1.65 
LM320T5              1.65 
LM320T12            1,65 

LM340K12 
LM340K15 
LM340K18 

2.15 
1,25 

1.25 

LM725 

1   W71Q 

1.75 

1    CA 

fOOOSERIE! 

■i 

LM74H8-14I.25 

9301 

*.85 

LM301                   ,25 

LM320T15            1.65 

LM340K24 

.95 

LM747 

1.10 

9309 

.35 

LM308  tMmiJ          .75 

LM339                     .95 

LM373 

2.95 

LM 1 307 

1.25 

9322 

.85 

LM309H               .65 

7805  (340T5)           .95 

LM380 

.95 

LM1458 

- '  J » ) 

95H03 

.55 

LM309K(340K-5)  ,85 

LM340T12            1.00 

LM7G9  (8,14  PIN)     .25 

LM3900 

,50 

9601 

.75 

LM310                 1.15 

LM340T15            1.00 

LM711 

.45 

LM  75451 

_  \j  3 

9602 

.50 

LM311D{Mint)       .75 
LM318  (Mini)        .65 

LM340T18            1.00 

NE555 
NE556 
NE565 

.50 
.95 
.95 

I            MEMORY  CLOI 

i«iv3 

748188(8223) 
1 702A 

MM5314 

3.00 
6.95 

300 

INTEGRATED  CIRCUITS  UNLIMITED 

NE566 

NE567 

1.75 

1.35 

If  1   IT   1    i—F  U      |    ^7 

MM5316 
2102-1 

UtwV 

3.50 
L75 

7889  Clairemont  Mesa  Boulevard,  Sen  Diego,  California  92111 

it 

2102L-1 
TR  1602B/ 
TMS6011 

1.95 
6,95 

{714}  278-4394  (Calif.  Res  J 
All  orders  shipped  prepaid                 No  minimum 

SPECIAL 
DISCOUNTS 

Total  Order        Deduct 

8080  AD 

8T13 

8T23 

1 

5.00 
1.50 
1.50 

Open  accounts  invited                        COD  orders  accepted              s^  [  |^Q       ^* 
Discounts  available  at  OEM  Quantities       California  Residents  add  6%  Sales  Tax               $301  -  Si 000     1 5% 

8T24 

2.00 

All  IC's  Prime/Guaranteed.  All  orders  shipped  same  day  received 

$1000 -Up 

20% 

2107B-4 

4,95 

24  Hour  Toll  Free  Phone  1  800-854-221 1          MasterCharge  /  BankAmericard  /  AE 

I 


•aa^ 


Post  Office  Box  3097  A    •    Torrance,  California    90503 


T  V 


CALCULATOR 

WRIST  WATCH 


3.IHI5921 


*1495£ 


for  the  on  me  go  executive .  that  <nci- 
vfefaaJ  who  Hat,  to  matoe  rhoa*  on  the  spot 

IJaMdMoAM  PjOfcj  lona  Mj|fl|p|l  ataM  ipMofe 
feature*  space  age  nitcro-circuitry  The  MOS 
into  Gral#d  circurt  contain  *  tr>e  equivalent  of 
more  than  lG.OQO  transistors. 

This  LED  wrist  watch  display!  data,  time, 
elapse  seconds  and  also  I  unction  a  as  an  elghl 
dJgil  calculator  with  mumory  InfomiaTian 
stored  In  memory  can  be  F&caMed  at  any  later 
date,  Oven  weeks  or  mortlfi*  Use  Itils  memory 
feature  lo  store  phone  numbers,  parking  stall 
location  or  f  Hght  departure  time 

Uanutactorw)  by  one  of  CaMormafs  leading 
aerospace  contractors  docause  of  the 
discount  price  w  have  agreed  nol  lo  publish 
the  rnanufactLirw's  ftarra. 


Electronic  Entertainment  Center 

Tennis  Handbill 


Includes  batteries,  jewelry 
rectory  warranty. 


and  Ifrmontn 


■■- 


CONNECTORS 


«CC 


BE 


'  v  *  *  -i  m  m  J  . 


W+A.I 


RS  232 

0B25P 
■al«  pJagft  hood 

*3?5 


DtZSS  liwale 

$395 


Edge 

Connector 


100  PIN 
IMSAI/ALTAIR 

S-1Q0  •  GOLD  PITTED  •  125  CENTERS 
Aftav  rao  row,  soidartaH.  55  9B  3/S1&50 
imaa  250row.soioert»i  S4  963-1000 
3L*w!WreWr3ip.250n**      S49&a*llOQ 

SPECIALS 
WW  same  as  above  without  earsS3  50  3ft  10 
72  (dual  36}  W/W  156"  centers. . .  $£50  3TC& 


498 

far  MS 


« 


Scotch 

n  m  *  *«  d 

Diskettes 


Please  specify 
IBB  3740  iirld 
or  32  sector. 


Certified  Digital 

CASSETTES 

Won't  drop*  BIT! 


5*3,98 


Color  J2488 


Hoc  key- Smash 

J^liot-pactafl  cotor  awtartainmanl   lv 
lh*  mixH*  tamay  nfln^trti  at* 

-  *  r  ■  * » am 

to 

Thf*    tour 

t«rwt   rawr   |*toirt44M  Mite  t 

gauMi 

(rua  camponant  color  mIh  itfs  ™saa 

eantir  in  axcalionr  b«v  at  arttj  %!*■  M 
c*HHpi*(*  wrirn  ■nmnru  bui  and  AC*dap**r. 


BARREL  STOCK 

Test 'Em  Yourself  'N  Save 

15...  NB6S Timers,  100%  I unctional 

15 TAW  Poww  Defllnplons,  TO  3 

15 W305S  &  2N3773N  PU  power  trans 

50  General  Purpose  TOSS  Transistors 

too  Silicon  signal  Diodes 

SPECIAL 

GENERAL  INSTflUMBfT  ASCII  Keyboard  fircodar 
AY  &3600  Pnm*  but  house  marked  onty  W  95 


IP])* 


N»  P«m  7*l«yp*.  Ift#  1*00*1 
*3  «  «««&*  ol  prtming  iia  ASCI 

rNfla  "■uJatutlaLaiai 
TOtiraoehar.  MTMcomLiu^ 


J2  Data 
*«tgije»tK3  pre*  1 1 3  JT  00 

IMMEDIATE  DELIVERY 


*1199 


WHrittO  !»**•  tor  w«  a Itmtiad  Quantity  at  mad  Modal  35"* 
Prasad  at  oaf*  1*44  H 


T  *  1    »*-«■! 


DIGITAL 

ALARM  CLOCK 

Completely  14095 
Mltmblid     W, 

3  tor  450 


TrVaa*ii|ya'^z 

i-rarbiina 
V<*on  an?  i.l  y«y  M 
Upon 

mini  la*  cr  liaae  doci* 

^ Alarm  Sar  tfidteAtar.  AW-PW  msptay 


■24.88 


I         If  * 


<\  9=  UNIVAC 


Ol^WI   COM   •#*   ilai     U9BEI  -Bill   pAMHM 


Quiet  Buss 

S  100  MOTHER 

1>M  fjgJirt  Bos*  rrtvn  Catifo^nii  kwustnal  ai 
WW<I  anynaaiafl.  No  mart  crt*  h*»»  baan  Urt#n 
to  faoAKM  mwraathar  B 
catowirf  prawnti  hm« 
ti^aq  Irtifft  »»ttai  haawr  FP-*  i 


Bibj  tXMid  lionQ  vfltt  T^a 
■ad  |4u  ten  tra  atart  of  * 


18 

SltXT 


29.95 


iTlflnURL  DRrlPHiTE 

DHPLfiV  GEHERflTCP 


JOVSTICK   M.ff0 


LOW  POWER 


_est  P? ke 

Anywhere 

3ur   Un*  peatar  static  RAMa 

•  tactory  print*  Puichned 

n  conlr#Cl.  OiPOClly  ftomon* 

^  CaUiatma'm   Hiding  *ctrpi 

iconduceor  munutac  liters 

19     I  'Hie     guaranfi-i  •  I 

laslm  I  run  IVinS.  MinJmum 
purchiM  52  pltctt. 
S«rt^,  nrdil  rirdi  LJitnul  br 
»rcfnim  !>■  ZH-Di'a 


<C': 

■ 
«e 

4M 
409 

41t) 
411 
412 
413 
414 
■416 
417 

4?C 
4Z? 
4?3 

aS7 


MEMORY 

traw 

4»S 

B2i?3 

1T9* 

B2i123 

?» 

Km 

iS 

.  ■■.,■  • 

in 

MD3 

CLOCK'* 

ttM  pas 

i3»i  i* 

5375  1« 


9RJDGE  RECTIFIER 
MOTOROLA  12  Aoip    SHi. 
HP  1     Z7Amp      •2K 


R.F.  Modulator 

I  rem  Atari 


13.95 


0 


Convtrtt  ircail  from  APf  LE  n 
jad  olhtr  ndio  source  i*1«  TV 
fr«a»toef  Caaiplcte  «jt«  4<r*e- 
tiflfii  aa4ai«tal  cm,  AiitwMai 


Microcomputer 

Power  Supply  Kit 


Mat*  M^ppty  far  s»iw  tyataaia-  Ooa- 

'.ain*  *u  tn*  naoeaaarf  compoiwiii 
la  praduc*  $  rertt  t  #  10  A     s  U  e> 

25  A  MHtlfja  aifarfr  htphari  Haw 


Krt 


tcir.'jTiT/m^r 


n»So 


Iff 

eamaa.  mi  ■  ccm*«ur*r  g 

tyfio.  cnaavtv  dreait 
greundacf  poatar  eonL 

fttt  $  Output  *»nfl»nfl5 . 

Includa  10.00  *hk»pfvg  Eait  oT  1h* 
Ml4itl*Alppl;  ii.M  Tor  Callt;  atl  DlhH 
StalwSr.OO. 


« 


MtH 

JOIH 

IT 


H9TJ I 
400? 
40QS 

4DQ7 
4D0fl 
4D09 
4010 
4011 
401? 
4013 
*BU 
401J 
«M 

attT 


SPEAKERS 

S 


5  lor 
1300 


NW    a^"*^  aa»    LL  t^  t** 

Plus  Ship  ping 


,1 


4  Miniiturr 
Ptrlid  lor   TV  Eimei  jlarm 
lyilaoti.ipeeca  i  vnthtt»rer 
0rial«reaaji,  lohwis 

S-HifWalitT   12?S 


Thumbwheel 
^l©-   switch 

Ten  position 

BCD 


TRIMMER 

P0TENTI0IIETERS 
2K  SK  1QK  50K 

5  fa, '.98 


20 


SO       100 


lt<    14'    12' 


4BH 


m 


49 


IIOH 

aitiCM 
Jim 

an* 
ii-ii 
nun 

314CN 
31KN 
330Kb 
SW-1? 

3»t  5 

■a 

■t? 

it 

a* 

J4TJI5 


J40W 


I? 
I) 
II 
301M-24 

34AI..5 

3«1  i,1 
3401-15 


Conductor  Ft 

IBBON  WIRE 

SPECTRA  STRIP 


TOCM 

7IHH 

7IMN 

710*1 

71tH 

7lt« 

7^1344 

7?3*l 

7J5H 

ran 

73M 

mm 

741  ■ 

74  ru 

?4fc- 

74»a 
14  Ma 
urn 

14MN 

Jilt* 
tmn 

3QBN 

J*I0N 


Transistors 

ea.    10    so  ioo 


14 

■ 


fnetorv"  prime 
2114/404S     IK  fay  4  STATIC  MEMORY 

450n5.  *U»     650nS  *9?s 


ZN2222* 

2N30SS 

MJ30SS 

2M17T2 

2N1904 

2N390S 


20  .18  .16  .15 

69  .65  59  .55 
J9  ,75  .65/ .65 
ISf  imi»lP 
J5  .11  .09.07 
.IS  ,11  .09  07 

Diodes 

1N4002  100 1 .  .0.8  06.05 
1N4005  600f. 10.08. 07 

1H4148 signal  ,07.05.04 

jumbo  rtd        ta-  10  ?5  1Q0 


PowerAdapter 


6vrk.l40mA»l.» 
7  rJc.1.4  A  5W» 
9Wlc.  15  mA  1H 
9vdcl7SmA  tH 
ttvtfc60tiHiA2*S 


RELAYS 

SPOT  MINIATURE 

jO       JS    100 

Cell  12  Volt  dc 

7  Amp  Coatacts 

P.C,  lea rd  Mount 


aaV 

to  _   so 


CAPACITORS 


ELECTRON  TICS 

aa.     t0      SO 


Miniature 
Switches 


C 


$.98 


4S0O/50y.*H9  135  11* 

I000/15v.  t.55   49    45 
anal  


joar  chaict 

10     SO  100  U 

>JB  .11.73.66 

SPOT  Miniature To|f  tti 

TI01CAK         OM-MONE'0N 
7107  |bt    ON-OFF(mat.ON) 
7 10B  CK    0M-(RidHiaa|.0N> 

Rqektr  JBT OPDT 

Rdtiry  3P-4-Po4. 

R(»t*ry  3P-6-PD*. 

Pu&hB(H0,l    t.»ei .JYil 


.1  disc 
.Oldiie 


7^ 


M2  .09   .07 
.06  .05    04 


DIP  Switch 


*i?s 


«i, 


Ifl     IS    100 
11*3152  119 


*98 


Output 
llv.ct,   175mA, 
TRANSFORMER 


IPST 


DISCOUNT 


Solar  Cells! 
»U9 


Heavy 

duty f rounded 
power  card  aid  nitief 
claiiit  coaaectari. 


10      100 
V9S  ^85 

IHmA.  ■!  .4SV,  |(]aat  lor  powarlng 

radiln  Tic»lvi-t»   OF   charqiiiQ   0*1' 
UHtaa. 


4213)772  0600 


500mA 
aAA" 


Fast  charge 


Uiire  LUrop  Center 


IC   SOCKETS 

wir*   *r*p       Iqw  profile 
ta-  25     50        **   ?5    54 


14 
16 

24 
40 


37  36    IS 

38  37     36 
99  S3    85 

1<9  155  139 


17^  16  15 

18  IT  16 

19  16  17 
36  IS  34 
63  60  SS 


*■£*« 


50*t. 

*.98 


KYNARwitAf 

500    1.000    11,000 
19     51S      H05. 


pa  pour  wiiAP'io 

win  *r  jo  1  iff ip  Jo* I 

sg.as 


Htdbt 


pwAseiHcujeeiiw 


T*P?* 


qh  o*oc«s lawea  1 1*  » 


■Banntard 


S>f ry.  aa CO P't   *    Farr»(*  *r|»n  «4#  10\ 


ANNOUNCING     A  New  Generation  of  VHF/UHF 

FM  RECEIVER  KITS 


More  Sensitive,  More  Selective,  Easier  to  Build.  Smaller  Than  Ever  Before.' 
CHECK  THESE  FEATURES- 

^  Lower  system  cost  than  ever  before 

♦  Better  selectivity ,  7Q"3Q  d8  adjacent  channel,  over  100  dB  with  crystal  filter  option 
#5Ik  channels  dt  no  extra  cost' 

#60  d&  image  rejection 

#  latest  design  —  new  eosy^rcrwind  high  Q  colls,  cornpartmenHied  shielding 
#Easy  To  buifd,  test  circuits  on  board  allow  tune  op  with  only  sig  gen  &  vtvm 


VHF    MODEL   R70    $69.95 


V 


* 


•  Available  For  2M,  6M,  I0M, 
220  MHz,  or  com1 1  bonds 

•  Sensitivity  0.4uV  for  20  dB 
Options  I  Crystal  Filter  Kit  S10 
Channel  Crysta Is    S5  +  9S  ea 


UHF    MODEL   R90      S89.95, 

*  For  any  2  MHz  segment  of  the 
380*520  MHz  range 

•  Sensitivity  CLSuV 
Optional  crystal  filter  kit    $10 
Channel  crystals    $5.95  ca 


These  new  CONVERTER  KITS 

let  you  receive  OSCAR  signals  and  other  exciting 
VHF  A  UHF  activity  on  your  present  HF  receiver. 


These  low  noise  PREAMPS 
let  you  hear  the  weak  ones! 


Great  for  OSCAR,  S$9,  FM,  ATV.    Over  8000  in 
use  throughout  the  worJd* 


either  one 

ONLY  $34.95 


including  crystal 


MODEL  RF  RANGE  (MHZ)    IF  RANGE 

C50  50-52  28-30 

CI  44  144-146  2B-30 

CI  45  145-147  28-30 

CI  46  146-148  28-30 

C220  p/o  220-230  28-30 

Special  Other  rf  &  i*f  ranges  are 

aval  (able  on  special   request 


MODEL      RF  RANGE  (MHZ)    IF  RANGE 

C432-2      432-434  28-30 

C432-5      435-437  28-30 

C432-9      439.25  (ATV)  61,25 

Special        Other  rf  &  1-f  ranges  one 

available  on  special  request 

An  extruded  aluminum  case  is  available 
for  vhf  and  uhF  converters  at  $  12.95, 
including  connectors  and  hardware. 


TEST  PROBE  KITS 


on/y$9.95ea 

Contain  scope  type  probe ,  ground  dip,  cable,  & 
all  components  except  plug  for  test  equipment , 

TE-3      RF  Detector  Probe  for  vtvm;  good  from 

100  kHz  to  over  500  MHz 
TE-4       Direct  Probe  for  ac/ohms,  etc. 
TE-5      DC  Probe  w/res  for  1 1  uteg  input  vtvm 
TE~6       Blocking  Capacitor  Probe  for  counter, 

iignal  generator,  etc, 
TE-7      Wideband"  Detector  Probe  for  scopes 

High  Z/Low  Capacitance  scope  probe 


amiromcs,  inc. 


*  FREE  1978  CATALOG 

is  yours  for  the  asking.     NEW  40  page  catalog  gives 
details  on  these  and  other  kits,   including  scanner 
adapters,  receiver  mulHcouplers,  NPC  power  supp- 
lies, M~tecn  PA'sj  CES  tone  pods  &.  mics,  Hy-Gain 
HPs  &  hf  rig,  &  antennae    GET  YOURS  TODAY! 


fREE    SHIPPING   ON    LARGE   STOCK   OF 
ANTENNAS  I  1  I      We  now  offer  free  delivery 
of  Cushcraft,  Lorsen,  &  Hy-Gain  antennas  in  the 
46  states,    Popular  models  such  as  ft!  nop  Rangers, 
VHF  &  t  riband  beams,  magnet  mount  whip*,  hf 
verticals,  rubber  duckies,  lightning  arresters, 
Reyco  trap*,,  W2AU  &  Hy-Gatn  baluns.    Calf  or 
write  NOW!    We'll  be  gfad  to  send  free  catalogs* 


182 


Imont  Rd;  Rochester,  NY  14612 


Dealer  Inquiries  Invited 


H16 


IN  CANADA; 

Send  order  to  COMTEC;  5605  Westluke  Ave#; 
Montreal ,  Que  K4W  2N3  or  call  514-482-2640, 
Add  28%  to  prices  shown  above  to  cover  customs 
duty,  exchange  rate,  and  Federal  tax. 


P8  KIT 
P16  Wired 


S10.95 
$21,95 


20dB  gain    * 
MODEL 

P8-LO 
P8-HI 
P8-220 
P16  Wired 


Minialure  model  for 
tight  spacer  -  only 
1/2  ?c  2~3/8  inches 

Covers  any  4  MHz  bond  in  range 
RANGE 

20-83  MM* 
63-190  MHz 
220-230  MHz 
Give  exact  band 


P9    KIT 
P14   Wired 


$12.95 
S24;95 


Defuxe  model  for  app- 
lication? where  space 
permits* 


*  1-1/2  x  3  inches  •  Covers  any  4  MHz 
band  in  range  •  Idea!  for  OSCAR  •  Diode 
protection  •  Connectors  •  20  dfl  gain 


MODEL 

P9-LO 
P9-H1 
P9-220 
P14  Wired 


RANGE 

26-83  MH* 
88-172  MHz 
T72-230MHz 
Give  specific  band 


f 


•* 


r    w 


P  15    KIT         $18.95 
P3  5   Wired       $34.95 

•  Covers  any  6  MHz  band  In 
band"  In  funge  of  380-520 
MHz 

•  20  d&  gain 


FM/CW  TRANSMITTER  KITS 


200   MW   EXCITER   MODULE   KITS 

T40  Eleven  Channel  Exciter  Kit  for  2M  or  6M 
band $39.95 


T20    Tripler/Driver    Module    Kitf    150    mW 
2M  input,  200  mW  450  MHi  output     $19.95 


fffffffffffffffff 

RF   POWER  AMPLIFIER  MODULES 

•  NO    TUNING     *VSWR   PROTECTED 

•  COMPLETELY   STABLE     •  ISOMW  DRIVE 

T80-150,  !4XH175MHz,  20-2 5W  output,  wired 
and  tested,  simply  connect  your  cables. .  S79.95 

T80-450,  430-470  MHz,  13-15W „  $79,95 


it's  Easy  To  Order ! 

•  CALL  OR   WRITE  1NIOW   FOR  Fl&EE 

CATALOG  OR    TO    PLACE  ORDER! 

•  PHONE  716-663-92  54,  (Answering 
service  for  evenings  and  weekends  For  your 
convenience.    Personal  service  9-5  eastern.) 

•Use    credit    card,    COD,    check,    m. 

•  Add    $2.00   shipping    a    handling. 


o , 


m 
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f 


round  the  world 


Meet  adventure  head  on.  Shipmates  wanted 
who  yearn  to  achieve  for  themselves  rather  than 
be  pampered  aboard  plush,  pretentious  cruise 
ships.  Share  this  adventure  with  a  small  conge- 
nial  group  in  a  highly  informal  atmosphere  with- 
out regimentation  or  timetable.  In  this  age  of 
luxury  and  self-indulgence  our  expedition  offers 
a  unique,  exciting  opportunity. 

YANKEE  TRADER 

(Famous  oceanographic  vessel) 
Length  180.  Beam  31.5, 1106  tons 

9  MONTHS  -  SHARE  EXPENSES 


Ports  of  call 

Cape  Haitien. 
San  Salvador. 
Panama. 
Pitcairn  Island. 
Easter  Island. 
Rapa.  Tahiti. 
Ahe.  Moorea. 
Galapagos. 
Samoa.  Tutu  i  la. 
Danger  Island. 
Guaa-acanal. 
Tulagi.  Bali. 

New  Guinea.  Java 
Madagascar. 

Zanzibar.  Beira. 
Capetown. 
St.  Helena. 
Ascension  Island. 
Rio.  Devil's  Island. 
Paramaribo. 
Martinique. 
Antigua.  Exuma. 
Nassau. 
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Please  send  me 

your  free  'round 

the  world 

expedition 

booklet. 
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N.nni- 

i 

AiUln-vi 

Chip 

Smic 

P.  0.  Box  120,  Dflpt.  RW 
Miami  Beich.  Florid!  33139 

©  Windjammer  Cruises. 

201 

Frequency 
Counter 

$79 


95 


kit 


UTILIZES  NEW  MOS-LSI  CIRCUITRY 


You've  requested  it,  and  now  it's  here!  The  CT-50  frequency 
counter  kit  has  more  features  than  counters  selling  for  twice  the 
price.  Measuring  frequency  Is  now  as  easy  as  pushing  a  button,  the 
CT-50  will  automatically  place  the  decimal  point  in  all  (nodes,  giving 
you  quick,  reliable  readings.  Want  to  use  the  CT  50  mobile?  No 
problem,  it  runs  equally  as  well  on  12  V  dc  as  it  does  on  110  V  ac. 
Want  super  accuracy?  The  CT-50  uses  The  papular  TV  color  burst 
freer.,  of  3,579545  MHz  for  time  base.  Tap  off  a  color  TV  with  ot,r 
adapter  and  get  ultra  accuracy  —  *001  ppmJ  The  CT-50  offers 
professional  quality  at  the  unheard  of  price  of  $79.95.  Order  yours 
today! 

CT-50,  60  MHz  counter  kit $79.95 

CT  50  WTf  60  MHz  counter,  wired  and  tested     .  . 159.95 

CT-60O,  600  MHz  prescaler  option  for  CT  50,  add 29,95 


SPECIFICATIONS 

Sensitivity;  Less  than  25  mv. 

Frequency  range:  5  Hz  to  60  MHz,  typically  65  MHz 

Gatetlrne:    1    second,    1/10   second,  with   automatic  decimal 

point  positioning  on  both  d tract  and  prescale 

Display:  8  digit  red  LED  .4"  height 

Accuracy;  I0ppm,.00l  pprn  with  TV  time  base! 

Input-   8NC,  1   megohm  direct,  50  Ohm  with  prescale  option 

Power:  110  V  ac  5  Watts  or  12  V  dc  @  1  Amp 

Size:  Approx.  G*1'  x  4"  x  2".  high  quality  aluminum  case 


Color  burst  adapter  for  .001  pprn  accuracy 


CB-I.kit. 


*    *      t*t****-*mt*t**4      **-»*     +     +     *!»♦      14 


■  SI  4.95 


CLOCK  KIT 

6  digit  12/24  hour 


Want     a     clock     that 
looks  good   enough  for  your 
living    room?    Forget    the   com- 
petitor's    kludges    and    try    one    of 
ours!      Features:      jumbo      A"     digits, 
Polaroid    lens    filter,    extruded    aluminum 
case  available   in   5  colors,   quality    PC  boards 
and  super  instructions.  AH  parts  are  included,  no 
extras  to  buy.  Fully  guaranteed.  One  to  two  hour, 
assembly  time.  Colors:  silver,  gold,  black,  bronze, 
blue  (specify). 
Clock  kit,  DC  5   .,_>.„.. 

Alarm  clock,  DCS,  1  2  hr  only 

Mobile  clock,  DC-7    .  . 

Clock  kit  with  10  mjn  ID  timer,  DC-10 


VIDEO  TERMINAL 
KIT  $149.95 


■  »VlKW"!    Jl4    A    TV    «Bt    III    b*V.£irM«  «    <J&ft|M*M    «lt<KlKt   taB*fflpM«i 

to*   ionrmctitan   to  (uw   "*»•>  rop'DtnK?   iiirtiPmyntuj  irffarfa-H    in 
FTHWr    P«|tur#*  fife    i.nfli-  '■   ..ill    madt,  ^ryyin/f  uiii*f,,irr*«t  ffTlc  and 
J  Pilai    Hid    ta    tMipiJ  Im.jril     2  Ejtfn  -"  13  ftftMM  Inn  fcjy    IE  Hrhiif, 
i  wjil   lu   mid  tram  rnimi.i  .  ■    i    -rm  inJ  nryl.'Uwf  il  u|ii*iAh«d  Lurira 

«>ill  ,.,i[3ii  trtNIfOI,  |Hr|IV  HTrriT  dltplflV  !*!<rl  .iillHM,  [TOWHT  "n 
nillUlir.ilion.  full  bwlchafUMar  ASCII  dltfjlny,  Win  >  Hf^K  steih'h 
(wmi  (t^vticmrd.'cDmpulfct  WflCMJl  tutckipwn-.  tut  iw**  d  tp*£B».  Ho* 
(«*4l.  i*V    lli"5  'evil,  nemw,  ■  ■■"•»     Aim  lLm**  na&e.  JtV) 

4ii    ai-u    ni«     lute,     rfiw    I)    lii^jp    1     ;jr    J      'BiilJl    t"1"  "iBrriQi^       T  I IV 

■  •"<  <*qu«**   E    »imt*   ■■   a>|>'9)     WW   ma  iimi  iKilpulm  ■LapulaiiJ   75 


MINI -KITS 


**■#»* 


$22,9  5 

.  24.95 

.25,95 


Assembled 
£10.00 


and      tested     clocks     available,     add 


CHEAP  CLOCK  KIT    $8.35 

DC-4  Futures:  Doei  noi 

*  6  (M*«!  .4"  LED  delude  board 

*  1  2  O*  2*  forma f  or  trartstQf met 


PC  Board 
S2.9& 

TraniftHmet 
Si  49 


600  MHz 
PRESCALER 


EMend  the  range  of  your 
counter  ro  130Q  MHt  Works  with 
all    counters.     Last    lh«n    150    mv 

se-mMllvltV.    SpecMy    ^"10   of  "h  00 
Wirad,  fostod,  PS  10  .  .553.95 

K  ii    PS  1  B    ...  £44  95 


-     ■   - 


I'- 


CAR 
CLOCK 
KIT  $27.95 


W>?4Hvui  12  vmt  ACw  DC 

•  HiKli   A*t±U*#CV   £1  r»ungi»/mwn1M  i 

•  n  iMmtm^  LtP  ^i*«B'"* 

*  f  a«y.  ™>cniir.iy  h»Ohw0 
^Display  felonvi  *i«*.  afflMapn 

*  Cite    m*u»Ul  "»      >  '  titjrtl 


TOMEOECG0ER  KIT 

A  asfvtcfei*  iuf*  ffwodet  oti  *  unf  I*  PC  8cm -d 
Failure*    400-5000  Hr  a^p/mb**  rnKrw*cv 

'art**,  rih4t  iw^uUten,  567  IC  UwfUl  Idr 
ittucfi-rcmc  ^l..^ji]  mab  buret  ideivtlmA.,  FSK 
[lvp«l.  ugmHimj.  ind  rnwv  osfnn  oitn  Lhc  ? 
rm  I?  twtTDn  louGftftOrtc  dKOdin^.  Runt  un  b 
I  g  1 2  volts. 
Cnrnplilff  Kit.  TO  1     ,, .....  £4.95 


SUPER-SNOOP  AMPLIFIER 

A  super-sensitive  amplifier  which  will  pick  up  a 
pin  drop  at  15  feel !  Great  for  monitoring 
baby's  room  or  as  a  general  purpose  test 
amplifier,  Full  2  watts  of  Output,  runs  on  6  to 
12  volts,  uses  any  type  of  mike.  Requires  8-45 
ohm  speaker. 
Complete  Kit,  BN-&    •*,***, .  S4J95 


►.  -    DC  t* 


AUTQ  QtfflMER 

turn 

3w<*+>  tPif*>Ti«w  accord 
tof  fu  »r-*t mfii  l*]lii  imm'i 

■  Ft  HCrf 


30  watt 


2  meter 
Power  A  mp 


The  famoui  RE  clan  C  power 
amp  nowf  avaUeble  m^il  order'  Fpur 
Watts  in  for  30  Watt*  out,  2  in  for  15 
out,  1  in  for  a  out,  incredible  value, 
complete  with  All  parts,  Inttryctlons 
and  details  on  T  R  relay.  Caie  not 
Inqluded. 
ComplntB  *t<t.  PA  l  ........  S22.3& 


CALENDAR  ALARM  CLOCK 

Ha*  nwir   (MlufC  emu  co ariil  w.+t  4tL  to* 
Kn     «<r  li.Ljr*     tvaryThiog     itu.«pT     Cftf*. 
buafl  rr  tn-lei  *«)i<  ***ii*n  c*  ewflm  c*r> 
FEATURES: 

•  '  High  LEO       •  12/24  Hn  in  f  u-mi#t 

•  C*l#rnrt*j  iTiurt*  rnt».^rttiv  •  .<-.:*.-..  tnjitiiFi 
■  I  i. ...  24  i  in, n  Atarrri  •  ;*mi  '-hip  rlooi  4  ■■  1 1 

•  H»ripr¥  Hark    up  wit^i  inula  In  in*  rjhlp 
tirnp  Lww 

Com|>liiI»  K  it,  lest  C*iflh 

DC  9 M... S3^  ftS 


FM  WIRELESS  MIKE  KIT 

Transmit  up  lo  300"  to  any  FM  broadcast  radio, 
uses  any  type  of  mike.  Runs  on  3  to  9  V,  Type 
FM-2  has  added  super  sensitive  mike  preamp. 
FM-1    .  . £2.95  FM-2 $435 


LINEAR 


5314  Clock 

74S00 

74S112 

7447 

7473 

74  75 

7  490  A 

74143 


$2.95 

.35 

.75 

79 

.35 

.55 
3,50 


5S5 
556 
566 

567 
146B 


■     SO 

75 

1 .43 

1.49 

.50 


REGULATOR 
73MG  Si  49 


LED  DRIVER 
7549t  .50 

75492  .50 


309  k 
309  H 
340K 
7805 

7812 
7615 
781  8 


12 


.89 
99 
99 
89 
89 
89 
H9 


TRANSISTORS 

MRF2M30WVHF  S1I95 

NPN  2N39Q4  type  10/S1.00 

PNP  2N 3906  type  1QS100 

NPN  Pow«*  Tab  4(Mf  3/S1-00 

PNP  Pov^r  Tab 40W  3/$  1 .00 

FET  MPF  1 02  xv PC  3/S 2. 00 

UJT  2 M 2646  type  3/S 2. 00 

2N30B&  NPN  Pawnr  .75 


DIODES    1KV,2.5A 


bj$\  00 


10QVJA 


10/51  00 


1N914A  typi- 


&0/$2,00 


LED  DISPLAYS 


FMD359 
PND5I0 
DL707  . 
HP  7730 


.75 
1.25 
175 

i  8 


741  OP- AMP  SPECIAL 

Factory  pumc  mini  dip  wilh  both 
Xerox  end  741  pert  nttmiMfs 

10  for  $2.00 


Red  Polaroid  F^te*    .  ,  4,?6"  X  1 A  25" 


b^ 


SOCKETS 


14  PIM 
16  PIM 
24  PIN 
40  PIN 


5/*1  00 
5  $1.00 
2/Sl  00 
3/S  2. 00 


FERRITE  BEADS 

Aith  i Mo  and  specs 
l&'Sl.OG 

Mi  oo 


COLOR  ORGAN/MUSIC  LIGHTS 

See  musk  come  alivel  3  different  lights  flicker 
with  music  or  voice.  One  light  for  lows,  one  for 
the  mid-range  and  one  for  the  highs,  Each 
channel  individually  adjustable,  and  drives  up 
to  300  watts.  Great  for  parties,  band  music, 
nite  clubs  and  more. 
Complete  K it,  ML-1    m.^mh  $7t95 


LEDBLINKYKIT 

A    great    attention    getter    which    alternately 
flashes  2  Jumbo  LED*.  Use  for  name  badges, 
buttons,  or  warning  type  panel  lights.  Runs  on 
3  to  9  voJts. 
C Om pi et b  K rt    »»**.**•••••***••»■■«•  52 J9o 


POWER  SUPPLY  KIT 


Complfli:e   rnpl#   ■bciuIhtd*!  oowtit    impfNy  pr* 
VtlJil  *af|*trtr-    ■  I  .!-,   ,    jOQ  mA  nr^t  *6  rtlti 

At  1  Amp,  B0  mV  load  r  E^ulstior  yumd  riliBtirtfl 
imd  airirill  'i\ni    Kll  lims   trdnsMJunmi    Rgquirtf 
G-8  V  ai  1  Annfj  unil  18  id  30  VC1 
C^.npt«i»Kii.  PB3LT  55-95 


i^iivfinj  eslsatrcfiiiis 

P.O.  Box  4072  Rochester  NY  14610 
(716)271-6487 


TELEPHONE  ORDERS 
WELCOME 


master  charge 


hmehicud 


S»1n.'at:t  ton 
9ujfjme«l  or 
rn  o  n*v  re 
fun  d  e  d  . 
COD,  acjd 
SI. 00-  Ordan 
undoT  £10,00 
add  $.75.  NV 
renderiTt   ecM 

•IK 


SIREN  KIT 

Produces    upward    and    downward    wail   char- 
acteristic of  police  siren.  5  watts  audio  output. 
runs  on  3-9  volts,  uses  8-45  ohm  speaker. 
Complete  Krtr  SM-3 S2.95 

DECADE  COUNTER  PARTS 

tndudes:    7490A,  7475,   7447,  LED   readout, 

current  limit  resistors,  and  instructions  on  an 

easy  to  build  low  cost  frequency  counter. 

Kit  of  parts,  DCLM  .»*.***,•.*»•**.*.  $3.50 
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R8 


ADVA 


KIT  $11^ 

ASSEMBLED  S17.95 

ADD  SI  .25  FOR 
POSTAGE/HANDLING 


FREE 


ICorfET'iWlTH 
£5  SrSlO  ORDERS  T 
DATA  SHEETS 
WITH  MANY   ITEMS 


VARIABLE  POWER  SUPPLY 

•  Continuously  Variable  from  2V  to  over  15V 

•  Short-Circuit  Proof 

>  Typical  Regulation  of  0.1% 

•  Electronic  Current  Limiting  at  300mA 

•  Very  Low  Output  Ripple 

•  Fiberglass  PC  Board  Mounts  All  Components 
»  Assemble  in  about  One  Hour 

i  Makes  a  Great  Bench  or  Lab  Power  Supply 

»  Includes  All  Components  except  Case  and  Meters 


DiDOtS 
ZE«EHS  * 
RECTIFIERS 

IHMm 
iMy 
I  Mfli* 

IN4HG 
INMHl- 
iril'.H 
INHH1 

inih 

IN  Mm 

msfcOG 


I/It 


4/ST 

*im 

TWS1 
I'M 


mussTDHt 


mm 

UTIt 


n 

ii 

IHKI 
I  Mitt 

IMDln 


2*41 1 

ZM171I 

21*221  f 

zmiii! 

i.'K1    HUtOt  il 
lETI    2MW* 


BJI 
« 

*(» 

.Hi 
31 
M 

i.'*1 


HOD 
1UU3I* 

II 


Wl 

47X1 


OTHER  ADVA  KITS: 


WSCi 


tn_  oti.  htl.  htu  Man.  w 

■>   *t  0.9%  TBtf    !»    *■»    I* 

hiVff  HbaA.  *V  «  tflCtaA    W  »  M&-A    "TV  •  «■*>-  A.  ISV  0 

«i*^it>inn^  BJfiiK 

<"»»•  •«*«  Pd  uhii'Ii'i  km  iiiihim  ill  ■•npwaw'Ti    oip^j*dp  fkArfarf  n*lfUE|«mk  »*tt  ;uiig 
Pibw-fJui*  *t  &oanJt  PtaH-  jupp(f  n.fuHi  Utrt  ***«lti  £#■  cr  m*»».  Add  11  ft  taf  kill  *W 

pMtlfrt  *-j|  i  frill tn^ 

rMAK  NCWI  FA1E  DATA  SHEET!!  ti**j|lhil  *ii*  mmny  >l«mi  h.*rtv  Mm  *1    free  ON 
i    JJ1  Op  Asrv  wl1*  ■*!»¥  mdp>  ftl  Ifi  *r  mar*- F4&  Puil  0|«  Amtt  »  faq  f  i  :>'  ■ 
wftfi  «***v  J#tfn  or  Jio  or  ptwm,  pofiflmrhMl  ur<n  co  1  ?  3i  ^  Dn*  fr«i  liom  jw  renin 
QILDIR  HjpftV    a ■  i  irnmj  ntyw*  (a  prtar  iM  mM»  priOH  n4>hiu  to  dump  utttmn  ntiiice 

WIBITI    Fttft    FREE  CATALOG    0]    iifWq    m>     J1»  ^.mmM  Ian  m<^  *  <toc* 

It JBhdif  lW«)  ••  Mr-i  J^V  ItO  Ci*->    H|pl  H  mOt  V\  otoi 

COO  i-U--    Kllf»pr^ 


RC41950h 


MORE  SPECIALS:        f* 

:15V  #  50mA  VOLTAGE   REGULATOR   IC    Vvt  W  to 
em  Hifhtr  R^^ilartKf  J 15V  Supply  1«  C»  AMPi    Mel 
ufT*p/kM«l    DC    H8-30VI    *nl   2   tmn     ^■■■lini 
tn^$dwitbaSiMin«lF  51 JS 

RC4fS0u«f  Mt  Low  Now  Op  Amp  atfHP  So  g6 

UM 1 3C4  f  «  V„lT.pJr.  Surw  D*hmorl»U  tor  DIP  u  M 

LM?1 1 1  FM  IF  Suhtytsm  (If  Amp  1*1.   LimitBf  >  DIP  0S9 

TN«263Hal  Cjn  «r  Diart*  t>  4  V  *  1  m  A  0.  Tra  OO  3S  !00 

/£NE  R5   Specify  Voriai»  3  3,  3  0.  4.3.  Bui,  6.8,  8  2  40Qnitt  4/5t  00 

fl.t.  10,  II.  15.  18.  18   M  72  74.  77  or  33V  \-W\t       I  Wall  3  $1  00 

•  MONEY  BACK  GUARANTEE 

•  ALL  TESTED  AND  GUARANTEED 

ADVA 

BOX  4181    EP.      WOODSIDE,  CA  94062 
Tel.  (415)  85T-0455 


VAR  ACTORS 
iNbUlu 

lNhl« 

MVIIOH. 

HVIIKU 
MVTOI 
MVIMita 
ttVlllt 


mm 


ItMfJt 

M4ta 

eBUM 

.'VI#-LH 
."u|.-'l!l 
""M-    il 
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J. Si 

5/rt 
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TflAmSfORS   LINEAR  fC'i 
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M: 
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Ml 

Ml 
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ZVHH 


7«1S  fal 
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M| 
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tibO 

I  EW 

I1IJI 

:'5' 

:  ii 


ZJ&t 
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snmw 
iNUfJh 

SAf4f*N 

■.N.'.l'inf, 

LINEAR  IC 
L  NHOJOM 
LWQIAfe 

IWJU'H 

UDHh 
LH3MH 

ufiiii 

tKUtPI 
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ll 
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Jl 

im 
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UttTlT« 

71«E 

CAJOZta 
CAJOU 

iMiap^Ni 
CAJtiai* 

l  MJ9II0N 

BCfllKD 
RC4I94TK1 
qCUgiDN' 
HtllBiTh- 

HCIJSIDH 
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im 

tJl 
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lis 

i» 
si 
jf 

J0 
iji 


*SUPER  SPECIALS;      ^ 


ELECTRONiCS 


1PW34      G*m»Him  Dtoda  ID  SI 

JNtl*     TOOV  IQmA  Okk**  20^11 

TN4001  SOV  1 A  R«cuf^*  15.11 

1P44154  30V  1N9U  2S.11 

BR  1  WV  &A  Brieve  R«e  4;S1 

2M2222    NPN  Tramriior  B  $  1 

2N2S0  f  PNP  Trantu w  6/*  1 

■Iti-Am,  \>unvrX\Ut*  10 A  $QJ5 

:jw:i'](jil  NPN  Ain|WSw;n00  6/81 

2NSQ(W  PNP  A,vif>/S*     100  8/S1 

CPGGO  PcifcSf  FET  '^Amp  $5 


FSA2S01 W  DiAd*  AfWf 
MPf  102  2WWKI  Rf  Amp 
AOE73MOSFET  Rf  Amp 
LM324  OukI  741  Op  Amp 
LM376  Roi  Vali  R*g  mDlP 
NE5S5  Tim*  ntDlP 
LM 723  2  37V  RnyDIH 
LW741  Coniih  0|i  A4iip  mDIP 
L^I14S8  DujiI  741  mDIP 
CA3080  5  Ttntvl  Arr*V  DfP 
RCA29  Pwr  Xtftol  1A  30W 


HF3D1  ftF  Power  Amp  Ti winn^  10  25W  »  3-30M M »  TO  1 
5SSX  timn  1  ji  Ihi  Oirtflimt  ptmul  from  SB  |*/d*UJ 
RC4194TK  O-jU  T.«ekmg  R*ou(«Or  -0^  lo  30V  •  200mA  TO^SB 
RC4195TK  Dual  Tradkm^  HquUicir  :15V  ^  100mA  iTO  66i 
8038  trawfum*  <«*n«TBlof  Kan  With  Citeui*i  A  D*t* 


2  Si 

*1.75 

94 

SS 

.38 

3/S1 

6/51 

3/S1 

52 

.70 

$5.00 

3  SI 
£250 
S2^5 
43.75 


SPECIALS-THIS  MONTH  ONLY 


1N34A 

1N270 

1N914 

1N6263 

F7 


Germanium  Diode  60V  10mA 
Gurmanium  Diode  80V  200mA 
Silicon  Diode  100V  tOmA 
Hot  Carrier  Diode  (HP2800,  etc.) 
Power  Varactor  1-2W  Out  @  432MHz 
(Specs  &  Circuits  included  with  F7> 
DIODE  GRAB  BAG-Mixed  zeners  rectifiers,  etc. 


2N706 
2N918 

2W2609 

2W2920 
2N3904 

2N4122 

2N4S&9E 

2N4888 

E112 

TIS74 

TO220 


NPN  High  Speed  Switch  75ns 
UHF  Transistor-Osc/Amp  up  to  1  GHz 
P  Channel  FET  Amplifier  2500^mhos 
NPN  Dual  Transistor  3mV  Match  ,;225 
NPN  Amp/Switch  /3t00  40V  200mA 

PNPRF  Amplifiers  Switch 
W-Channel  Audio  FET  Super  Low  Noise 
1 50  Volt  PNP  Transistor  for  Keyer 
N  Channel  FET  VHF  RF  Amp 
N-Channel  FET  High  Speed  Switch  40zi 

Mounting  Kit-Mica  insulator  &  bustling 


10/S1 
4/$1 

25/S1 
SI  .00 

S2.00 
50/S1 

4/S1 

4/S1 

S1.00 

2J5 

8/S1 

3/S1 
2/S1 
2/S1 
3/31 
3/S1 

10/S1 


LM308H 

LM309K 
LM317K 
LM380N 
NE565A 

LM723CN 
LM747 
2102 
2740DE 

CA3018A 
CA3028A 

CA3075E 

RC4558 

N5556V 

N5558V 

8038 

8223 


[      LP  10 


Low  Bias  Current  Op  Amp-  Super  709 
5  Volt  Regulator  T0-3 

Adjustable  Voltage  Regulator         2-37V 
2  Watt  Audio  Power  Amplifier  DIP 

Phase  Locked  Loop  DIP 

Precision  Voltage  Regulator  DIP 

Dual  741  Compensated  Op  Amp  DIP 

1024-Bit  Static  RAM  (1024  x  1)  DIP 

FET  Input  Op  Amp  -  Nke  NE  5  3  6,  .A  740 
4-Transistor  Array/Darlington 
RF/IF  Amplifier  DC  to  120MHz 

FM  IF  Amp/ Li  miter/Detector  DIP 

Dual  High  Gain  Dp  Amp  mDIP 

Precision  Fast  Op  Amp  mDIP 

Dual  Hi  Gain  Op  Amp  Comp.         mDIP 
Function  Generator/VCO  with  circuits 
256  Bit  PROM  (32x8)  50ns 

LOGIC  PROBE  krt-TTL,  CMOS.  etc. 
Machined  case  included—  Vj  hr,  assembly 


$0.84 

.84 

3.50 

.94 

,94 

3/S1 
2/S1 
SI  75 
1,95 
J9 
1,45 

1.45 
3/$1 
2/S1 
3/S1 
$3.75 
2.89 

S7.85 


SEND  FOR  ADVA'S  NEW  1978  CATALOG 
OVER  700  SEMICONDUCTORS,  KITS,  CAPACITORS,  ETC.-SEND  13d  STAMP. 


ELECTRONICS 


BOX  4181    ep 
WOODS. DE,  CA  94062 
Tel.  (415)  851-0455 


A24 
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Ti  :.ir4rrFL  lnJ  tnt  lrT|L,l  U  InUf  J  h-A  iW-tnJ- 


"KLa 


BILLET  1LECTBOTICS 

P.  O.  BOX  19442E        DALLAS,  TEXAS  75219 


|*^JjLjJlJ|-jpLJl|-Et.q-]ijl-|L  J-rf  h—A   ix-H    h-rrl  Ji-rJ    h-rl    h— J    h-d  ^-J   ffl~P-J 

do         "    N^i-OtJS  *    Foreign  nrrifrrs^d  10%  120X  airmail*  [j  9 

^K        DO         ■    Send  check  or  MO  .    Catalog  included  with  «ech  ord*r  1  Jr 


-   Send  check  or  MO 

*  M*it«rGh*rQt  ot  VISA  accepted, 

■    T«ui  Retidann  atid  6%  *ale*  ttx. 


*  Catalog  included  with  each  ord#r 

*  Orders  over  S60.  tail*  10?"  drjcount 


PHONE  ORDERS  (214/823-3240)  ON  MASTERCHARCE  &  VISA 


Did  Somebody  Mention  Parts?  Weil,  Here  Are  Just  A  Few 
Of  The  Items  We  Have.  All  Parts  Are  Prime  &  Guaranteed! 


> j  i i 


ir-  r~* '      — TV-Tt^rf 


160W  NPN  Darlingtons 

HOUSE  NO,  2N6283  TO -3  Power  Transistors 
with   Hfe  of  over  5.000*  80V  Vceo.  Outper 
forms  MJ3001. 

Limited  Qty.!  -  $1.00 


— 


p\CV^ 


8 A  Complimentary  Darlington  Power  Transistors. 
MJ900  PNP,  MJ10O0  NPN.  90  Watts.  Build  high 
power  audio  amps. 


ZENER  Special! 

ALL  UNITS  PR.ME! 

Overstocked  on  these  units: 

iN3030  1W  27  volt 

House  no.  %W  5.4V 

House  no.  .4W   12.6V 


Buy  a  Pair  for  $3.00!  m  9  for  $1.00isame,VPe» 


tfli 


MC1351P  FM  IF,  Limiter, 
Discriminator  &  AF  Pre-Amp 

J4  PIN  IC  COMPLETE  FM  SOUND  SUB  SYSTEM  USES  MINIMUM 
EXTERNAL  COMPONENTS.  COMPLETE  SPECS  AND  APPLICA- 
TIONS INFORMATION 


House  #  -  5/$1.00  S    6  for  $1.00 


W"W«l»I^UI-»-l-f-i^l^i-i.i-i 


General 
Purpose  NPN 

2N  35*19  Faif child  Vceo  =  GOV 
Hie  to  300  B00MW  power, 
epoxy  TO-5.  Limited  Oly! 


it^-; 


Wideband  AMP 
IC,  High  Gain 

lOOKhz  to  over  2QMhz.  Good 
for  feF's  and  (ow  frequency 
Complete  Specs!     _ 

CA3011   50$  each 


a-|v|vfn|aHfi 


-If! 


i?i-triTi-i?f-i?i"i?f-i"i^i?i^i~i*i 


MULTICOLORED  20  CONDUCTOR 

Ribbon  Cable  No.  28  wire 
with  a  woven  binder  for 
easy  separation.  Super  flex- 
ibliiityf   Compare  our  price! 

l0'RollS2.95 

50*  Roll  S9.95 


MC1469R 

VOLTAGE  REGULATOR  fC 

VrrwUle  SOOMd  regulator  13  jdjuilab'r 
■Mjlh  i  iingf#  fittwn^l  resistor  trrjm  3  to  30 
vain,  Pioxiiom  tor  currant  Motto  and  ra- 
mote  vhutd-Divn  Co-TiifStftc  sjj^cs  and  audfii- 
cjiicr.  notes  are  iotiudvdi  S^, 25  sacl1  ■■! 
ID'S  10.  E»iemai  series  pan  nill  piavinV 
cur  renti  la  30  amps. 


2N5590 

RF  POWER  TRANSISTOR 

Just  what  vouVe  been  looking 
for:  10  Watts  with  13.5VDC 
supply.    Frequencies    tc    300 

MHZ.  Limited  Quantity! 


$3.95 


-j — i— i  —> 
,- ' :-  -  ■■  ■' 


Heatshrink 
Tubing 

SPECIAL  A  wry  good  mwt- 
mint  of  3/3?',  VW\  Zm"\  1/4" 
irtd  TV  16'*  heatlhririk  tuhmq  t2 
6"    ir-njiin  '5   Atfconrd   colon 


Quad  Matched 
Diodes 

Four  closely  matched  1N914  type 

diodes     for    balanced     bridge     or 

modulator  circuits,  ~  mm  __ 

One  sei- $1.00 


PMOS 

Counter  Chips 

Single    digit    pre-settable    up 

or  down  BCD  counter  with 
7  segment  decoded  output/ 
driver  has  internal  latqh,  Re- 
quires +12,  Si  +24VDC.  Build 
counters,  timers,  etc,  Com 
plete  specs.  24  Pin  IC  4/S5.00 


#30  Silver 
Plated 

Wirewrap  wire  with  Ky- 
nar  ®  jacket.  4  colors 
available,  100  ft,  of  each 
color. 

$4.95  [4ooi 


.■^M^^^^^^^^l^^l      ||  || 

BULLET  LUC*. V  PiUMSEH  -  1&6U71 

I  i"i*  >VH Ota  at  TtU  llckat    nTiiEh   milrUM    IPm  A*  n«mh«r  rt-iml  r*(u.+- 
111*    HFtLFUl    Ucktl    kluL    b    ut    H    i altar    1Pi#r.    1  .?-Q,'7l   t*   C  <*•*»!    *>*  t  ■■» • 

jnit  at  I1dO.dC.  *  "JEW  -AkivikiM]  nurrtHf  mil  ajm—f  hi  rmat  iripith* 
■r\n    la  it^p  lhsH  tlRkvi  Tijbf  ^Mf  wht./i  *it»   rttur  LkU   Nj  i  ii^  I 

Vn   MiiTttmMw    i|*r»^ry     [jtni-ji   n-ifft   lu^i    WuitibrT   t^rhvli  >»r<p*T^t 
lijfJi  firry  (infer.  f>rf  bjr  h  a  vrrtttn  ru\niut  >iqu>'ir. 


j 


WE  ALSO  SELL  A  GROWING  LINE 
OF  QUALITY  KITS.      WE  HAVE  SHIPPED  1000's! 


■  "^ 


1  ■  Is ;!  i  t  li ;!  S  i!  !i  i  i  1M1  •!  111!  irTrffifi^^  tkUMl 


iPS-14  HIGH  CURRENT  REGULATED 
typtf-  POWER  SUPPLY  KIT 

[ii, 

I  t»55  {" 


12V  @  15AC0NTINU0US 


bKB^ 


$39.95  i 


dipping 

PAtT'l' 


Ifl 


POWER  SUPPLY  ACCESSORIES 
QuaUvr    3S4'+    MBr«r4    fpr    PS  H    [0  2SA :  0  TS  VOCI 
fndfvidujllv    Pickaged     ftlot    Sllfplui  Sl2.50/4«t 


OVERVOLTAGE  PROTECTION  KIT 

Prt>^itks  cl>fi.iir  tnsururvci*  Utt  vout  tfKpi^uvt  equipment, 
Tr^ii  vofi  I  tit?  I  torn  3  tfl  30  vol  is.  OvtrvolUqe 

i A  SCH  J*ui  Starts  ihe  uutyut  to  praruci 
B    us»H'l  on  unai  rhj(  im   Mv.nr    Di 
■  «fh  ibt-  PS  12  and  PS  14    All  #Feclrofi 
IC5  SiJiitriietl    D  iTwl  PC  UaJ'tl    (Order  OVP  1 1 

$6.95 


-^— -~— -^^ —  '       "-  ^"^  J""i  « 


MtNl  GRANDFATHER  CLOCK  KIT 

Junl  in  case  ynu  hawE  ipetH  thp  last  5iH  monlhl  |fl 
SibertB.  we  will  Tefl  yon  ano  rriLiir-  umo  thm 
3ULLET  lias  ihf!  ONLY  Connplutirty  EIpcuuhh 
Giandlatlier  Clack  Kit  in  ihe  world  tlmt  (idi  oil 
llm  ticJQw  listerl-  Features.  Thfe  blggeit  prpb]«T) 
wa  *\uuv  h  to  try  and  de^critw  lioiAr  unirjun  and 
UiBcii-natinn  ttus  c3dc1<  rpally  it  I  Tin?  Swinging 
LtD  Penejufmn  And  Mtilchifig  Tick-lack  sound 
tTB  R^ailnblf  only  on  our  Rlndk,  In  ndclirinn 
X\\b  flJectrontc  chime  naifrs  yeth  hnur  Ue-  3  tjlmn 
iot  3  o'clock!.  Hcuitfd  in  tHe  QptloAA^  SOLlO 
HAHDYVQOD  CASE,  ttn  unir  i-i;vkeij  g  b€iutlfl|l 
BddiTkirt  to  any  room  an.  well  as.  a  great  gift. 
"     ;J  4  digit  LED  lead  ou  i 

*  Adi-usTahl*  Tnnei  Duration  an  Chimo 

*  AIW/PM  indicator 

*  Simulated  iwimjin^  pendulum  um  LEOS 

*  All  CMOS  construction 

*  All  eltrrrtrnnTO.  svuklc^e*  ifrnd  transFnrrner  inc. 

*  Quality  ulartd  PC  boards  121  6,5"  x  4.5" 

MG-01       $39 

BEAUTIFUL  SOL  ID  HARDWOOD  CASE  FOR 
MG-01:  Cas«  is  cut,  grooved  and  finished  for 
clock.  Includes  Ruby  front  I  titer  Quic*  easy 

HM.emb.tY  requires  only  4  tcrem  Imcluciedl  Sl935 
CMHtSTMAS/HOLlDAY  SOCIAL:  Buy  an 
MG— 01  at  tegular  price  and  grt  ttw  casi  tor  • 
Um  SI 3  95  Your  total  coit  *SZ90  Good  ml 
1/31/78. 


MK-05  MINI  MOBILE  CLOCK 


I-*    «. 


'  *     . 


The  yrWtaf  4nd  i«i«  p"cad  ntoc«l*  t'.«j*  n  • 

kel.   D«Hjn»d   lo  iw  •  mob*!*  clock   horn  the  grount: 

Tf»*r»  h«t  ixan  nocon>c>fo»fi*M  ot*  au4 

FEATURES 

*  Ou^rtl  crytttf  tirretunr 

r  otd  ft  nrw  no^w  ft  ovmrohjoe  proncbon 

*  Mj^ii^d   IS" ,  ft  dnj.1  LEO  fDKkKJt 

*  Comt>^»  with  pre*rit*ble  2*  M  «l«m. 
-  &   t4  ¥DC#  40  to  50 

*  Rwoputtan  be  tup|»u«iid 

*  EASY   QUICK  ASSEMoLV 

*  A)l    tOffi(K*WVB    *iqu#td    tnciuoWt    (you    ^pp'v    the 


$12.9! 


[■*>■■»  ut^-p 


-1151 


Top  quMitv  dnl'«!  •th!  pUt«l  PC  I 
Clock  bo*rrt     ?6    »T 
nwloul  bovd    J  3  8    c   ?5" 


I/A-W6  CXfX  A  t   iLkSOAR    it  IV  HOME  CLOCK  KIT 


Ka  thing  «h»  tobyy' 
Can  be  pvnal  mountvd. 
G* mi  few  Vartt  A  ft  Vif 

We  det.omd  itth  tobia  SUPER  CLOCK 
with  ALL  the  features  you  want.  Quality 
doubt*  uded  PC  board?  make  assembly 
eaiy.  Mobile  tT2V[>CI  or  home  IT2VACI 


*  Ler*j  >4"  LEO  R**doui 

*  AMrt>M  Indicabon 

*  28/30/31  day  caMndet 
dtu>LrirT  •utonuiticallv  m 
manuAlly 

"    Ortpiay  C«n  b«  dunmnj 
or  tHankad 

*  F  lathing  Colon  counti 
conch 


■   P^esntjQlB  Alarm  with 
Snooze  Featura, 
*  Noch  and  vottafa  iMO- 
lactinDfi  Cimiits 
"    Stnqtf  front  mounted 
rotary  —ill  li  telects  all 
turu:tiom 


Add  Ttona1  Ootiont 

24  hour  tovmat .  Adtt  S3. 

12VACXFWR  tor  IIQopemwa 

add  $1 1 75 

$21.50  Uk 
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NEW  LSI  TECHNOLOGY 

FREQUENCY  COUNTER 

TAKE  ADVANTAGE  OF  THIS  NEW  STATE-OF-THE-ART  COUNTER  FEATURING  THE 
MANY  BENEFITS  OF  CUSTOM  LSI  CIRCUITRY.  THIS  NEW  TECHNOLOGY  APPROACH 

TO  INSTRUMENTATION  YIELDS  ENHANCED  PERFORMANCE.  SMALLER  PHYSICAL 
SIZE.  DRASTICALLY  REDUCED  POWER  CONSUMPTION  [PORTABLE  BATTERY 
OPERATION  JS  NOW  PRACTICAL  .  DEPENDABILITY,  EASY  ASSEMBLY  AND 
REVOLUTIONARY  LOWER  PRICING! 


2rJ 


K1T#FC~5Q  C W  MHZ 

KlTtPSL-650 650  MHZ 

MODEL#FC-50WT-  ......  so  mhz 

MODEL0FC-5O/6QQWT,  ,  60o  MHZ 


^^m  -p^p  ■  p^U^V  «*  ■^*^*^*^*w 


COUNTER  WITH  CABINET  «   PS   - 
PftESCALER  |NOT   SHOWN! 

COUNTER  WIRED.  TESTfcU*  CAL. 
COUNTED  WfREO,  TESTED  i  Gi 


FCII 


1 


ro*t* 


n     r     i     -1 

0  5  3  l 


♦  11095 

1  ■^COMPLETE! 

. ..  29.95 

..165,95 

. . 199.95 

SIZE: 
3"  High 

6"  Wide 
5Yi"Deep 


!•" 


5<* 


.-m  •»; 


$£ 


li:JT>#©i*Ifl" 


lall       H,k 


r-i7     r*» 


Lf  AO  ZEiO 


*U* 


^[Oul«Cr 


J/1B  IK 

CATH* 

IIEC 


FEATURES  AND  SPECIFICATIONS: 

DISPLAY:    8  REP  LED  DIGITS    .4'    CHARACTER   HEIGHT 
GATE    TIMES       1     SECOND    AND    1/10    SECOND 
PftESCALER    WILL  FIT  INSIDE  COUNTER   CABINET 
RESOLUTION      l    HZ  AT  1   SECOND,  10  HZ  AT  1/10  SECOND, 
FREOUENCT  RANGE:   10  HZ  TO  60  MHZ    |6S  MHZ  TYPICAL}. 
SENSITIVITY     10  MV  RMS  TO  50  MHZ,   20  MV  RMS  TO  60   MHZ  TTP 
INPUT  IMPEDANCE:  1  MEGOHM  AND   20  PF 

DIODE   PROTECTED  INPUT  FOR  OVER  VOLTAGE  PROTECTION. | 
ACCURACY      _:    1    PPM;-      0001      :    AFTER  CALIBRATION  TYPICAL. 
STABILITY :  WITHIN  T  PPM  PER  HOUR  AFTER  WARM  UP  I  001  %  XTALj 
IC  PACKAGE  COUNT:  S  [ALL  SOCKETED] 
INTERNAL   POWER  SUPPLY:   5    V  DC        REGULATED. 
INPUT   POWER   REQUIRED:    0-12  VDC   OR    1 1 5  VAC   AT  SO/' 60  HZ. 
POWER  CONSUMPTION:   4  WATTS 

KIT  iFC-SOClS  COMPLETE  WITH   PREDRILLED  CHASSIS  ALL   HARDWARE  AND  STEP  BY-STEP  INSTRUCTIONS. 
WIRED  A  TESTED  UNITS  ARE  CALIBRATED  AND  GUARANTEED. 


MltCAli 


•lift 


PLEXIGLAS    CABINETS 


IABINET  I 
3"H.6K"W,5)4"D 

CABINET  II 

2K"H,5'*W.4"D 


Grear  for Clocks  oranyLED 
Digital      protect  Clear- Red 
Chassis  serves  as   Be/ el  to 
increase  contrast  or  digital 
displays 

Black,  White  or 
Clear  Cover 


$6.50 


ea 


SEE  THE  WORKS  Clock  Kll 
Clear  Plaxlgtflt  Stand 

ftGBtg   4r  digits 
•  12or24ftf  lime 
+3sei  switches 
•Ptug  transformer 
«  aM  parts  mended 


****** 


RED  OR  GREV  PLEXIGLAS  FOR    DIGITAL  BEZELS 

r*r*t/r  95*  e*    4/*3 


Pifiigias  <s 
Pre  cyl  A  drilled 

Kit  t850  4 CP 

S^*  S  HS4VV"W.3"D 

•232  2/»45.~i2ff5 


frssetn 


bted 


XTALTIME  BASI" 

Will  enable 
Digital  Clock  Kits 
or  Clock-Calendar 
Kits  tooperate 
ffom  12V  DC 
i"x2  PC  Board 
Po*efftej    5  15V 
(2  5  MA  TYP  ) 
Easy  'S  wire  hookup 
Accuracy     +  2PPM 

|#TB-1<*d'uSlab,€) 
■Complete  KK  Mi 5 

IvVir  &  CalS9.95 


SPECIAL  PRICING! 

PRIME  -  HIGH  SPEED  RAM 

21 L02-3 

LOW  POWER  -  FACTORY  FRESH 

1-24      S1.75  ea.        100-199  $1.45  ea, 
25*99        1-60  ea.        200-999     1.39  ea. 

M.29 


1000  AND  OVER 


S-OIEir  LEO  CLOCK  CRLEflORR  Kl'l 

opjE-rmiE-snacEE  RLRRrn  $  mors...  m  mi 


FOR  THE    BUILDER  THAT  WANTS  THE    BEST.  FEATURING  12  OR  24  HOUR  TIME  — 

29.30-31    DAY  CALENDAR      ALARM,  SNOOZE  AND  AUX    TIMER  CIRCUITS 

Will  alternate  time  (8  seconds!  and  date  {2  seconds!  Of  may  be  wired  for  time  or  date  display  gnrY, 
with  other  functions  on  demand.  Has  built-in  oscillator  for  battery  back-up.  A  loud  24  r>our  alarm 
with  a  repeat  able  70  minute  snooze  alarm,  alarm  set  &  timei  set  indicators.  Includes  110 
VAC/60Hz  power  pack  with  cord  and  top  quality  components  through -out        ^=^ 


KIT 


7001B  WTTH6-  5'DlGrT5  MS  95 
7001C  WITH  4       6     DIGITS  & 

2    3"  DIGITS  FOR  SECONDS  *42  95 

7001XWITH6     6    DIGITS  S45  95 


13  ID 


TO0JC 

GJSPLA'r 


Sfc 


JUMBO  DIGIT  CLOCK 

A  compete  Kit  tfess  Cabinet}  featuring  : 
Six  .5"  digits,  MM5314  !C  12/24  Hi\ 
time,  PC  Boards.  Transformer,  Line 
Cord,  Switches  and  all  Parts.  Ideal  Fit 
in  Cabinet  II 

Kit  #5314-5        *19*5 


2/*38, 


$Q95ca 


KITS  ARE  COMPUTE  lLE$SCAftlNETl 


3<?*a'=irj  3 


JODl   K  DtSPLAY 


TQpl   f*  DlSPlAV 


ALL7001  KITS  FIT  CABINET  I  AND  ACCEPT    QUARTZ  CRYSTAL  TIME  BASE  KIT  f  TB  I 


■ 

POINTED    CIRCUIT    BOARDS    lor  CT  7001    Ktts 
$o1tf  separately  with  aaftemfafry  info.  PC  Bo^ds  are 
drilled  Fiberglass,     solder     plated     and  screened 
wuh   component    lavoui 


JUMBO   DIGIT  4q, 

CONVERSTIOH   KIT      '  5r 

Convert  small  digit  LED  clock  to  large 
.5'"  displays.   Kit  includes  6  -  LEOs, 
Multiple*  PC  Board  &  Hook  yp  info. 
Kit  #JD-1CC  For  Common  Cathode 
Kit  ftJD-lCA  For  Common  Anode 


Spec  if  v  To*  7001 


MOBILE  LEO  CLOCK 


B.  Cor  X    $7  95 


AUTO  BURGLAR 
ALARM  KIT 

ah  |  4 i?  IO  ASSEMBLE  AHDEASt  fQ  iHfTJlU 

ILlNM  PhQVtQlHQ  HAHT  F  E  *T  Ufltl  NOT 
MOnUAUv  fOL'ND  ttE*VE55  *L**M  H«S 
moviHON  *  O*  PCS  *  GBOu*t&i*0 
IMlTCnft  0ft  SE»t50«S    WH.1  PULff  **Qm*t 

HI4AT  *r    '"J  **Tt  OR  ontvt  S  "IN    *■'' 

M&flDfS     MOCBiWIiiaiE     T'»*       -i.*TS 

*o*  l*rt    t*»Tm  4  *l*pm  pep»c-d    uHir 

l*OV*t'4  U*»0*B  CASH  »EHOTt  tmtcM 
rih  If  uOU*tT£0  ft^E«E  O€*i*f0  C»04 
»l.  »E5h.5T5      '*til      AW*"*fi     * 

fO*  Ql^AilT*  COH^.ETC  *it  wmT**  ALL  ***** 
MGLUOHlG   CWTAflXD  WMU    *NC    '■■ 

TIlTlf 


«fl***.H"  DIGITS 


\*  M- 


I'? 


KIT#ALR-1 

$9.95 

#ALR-1WT 

WIRED& 

TESTED 


VARIABLE  REGULATED 

1  AMP 
POWER  SUPPLY  KIT 

.  VARIABLE  FROM  4  io  14V 

•  SMOHT  CJRCUH    PHOOF 

•  721  IC  PEQULAfOf 

•  ;nk»5&  pass  transistor 

•  CURRENT  LIMITING  AT  1    Amp 
HIT  tS    COMPLETE    iNCiUOrHG 
DRILLED    *     SOLDER  PLATED 
FrBEAGiASS  PC    BOAflD  AND 
ALL  PARTS    IL**i     TflANS 

TRANSFORMER  I4  > 
p'0*>3*    300 MA    il    12VAI-L-] 
1  Amp.it  SV.  UN 


MODEL 

#2001 


12  VOLT  AC  or 
DC  POWERED 


^mE 


«  6  JUMBO    .4*  RED  LED'S  BEHIND  FIED  FILTER  LENS  WITH  CHROME  RIM 

•  SET  TIME   FROM  FRONT  VIA   HIDDEN   SWITCHES  •   12/24-Hr,   TIME  FORMAT 

•  STYLISH  CHARCOAL  GRAY  CASE  OF  MOLDED  HIGH  TEMP    PLASTIC 

•  BRIDGE    POWER    INPUT    CIRCUITRY    —    TWO    WIRE    NO    POLARITY  HOOK  UP| 

•  OPTIONAL  CONNECTION  TO  BLANK  DISPLAY  U«Wh*n  Key  OH  mCmr.  tie] 

•  TOP     QUALITY      PC      BOARDS      &      COMPONENTS      -     INSTRUCTIONS 

•  MOUNTING   BRACKET  INCLUDED 

COMPLETE  KIT  »// «    wORE     V0  ea,  mC   "  ^  EA 


ASSEMBLED   UNITS  WIRED  &  TESTED 

ORDER  #2001   WT  [LESS  9V     BATTERY] 

Wired  for  12-Hr.  Op    »l  not  otherwise  spccifivd. 


•37" 


3  OR 

MORE 


OPTOELECTRONICS.  INC. 


ORDER  BY  PHONE  OR  MAIL 

COD  ORDERS  WELCOME 


BOX  219        HOLLYWOOD,  FLA.  33022 
PHONE  [305]  921-2056  /   921-4425 


03 


ORDERS  TO  USA  ft  CANADA  ADD  5  FOR  SHIPPING. 
HANDLkNG  &  INSURANCE.  ALL  OTHERS  ADD  10%- 
ADDITtONAL  Si  .00  CHARGE  FOR  ORDERS  UNDER 
S15.00  -  COD  FEE  Si. 00.  FLA.  RES.  ADD  4  STATE 
TAX. 
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Digital  Research  Corporation 


P.  (X  BOX  401247,  GARLAND,  TEXAS  75040     214/271-2461 


WE  PAY  POSTAGE! 


ELECTRONIC  PARTS 


LB 


Tl 
KEYBOARD 

$2.95  ea 


UkiJ  in  detk  fan  priming  caleulaiof*  hv  Tl    Bund  naw, 
mfa    Ibi    TJ  by  DIGIT  RAM    PaLmtcd  daiigni  P*rf«t  (at 

rapBTtrftirritatl 


VOLUME  CONTROLS 


PC      Mount        Hji      nylao 
iHaFt-   Ofi?inill»    uud   «n 
Vidto  Gintt.  Ltfiitf  up 
#l.  New  by  CIS. 
1   K   OHM  at  100  K  OHM 

V OU Ft  CHOIC e4/ 51  • 


3W.  AUDIO  AMP 


A»embli?d  wild  Hnlftd  Noi  a  kit. 
Ha&  TiJpRftd  ijli tpn I  IriT  either  4, 
8,  or  IB  OHMS.      Willi  it  he  ma  nc. 


.95 


AC  CIRCUI 
BREAKER 

$2.95 


2  r  >t  3 


3  AMP  TRIACS 

By  RCA  and  ECC.  3  AMP  at  200  PRV, 
Sensitive  tjjite,  No,  40529 

2  for  $1. 


TO-92  VOLTAGE 
REGULATORS 

Rated  100  MA  OUTPUT.  Small  size. 
78L05  ■  SVDC  78L15  -  15VOC 


INSTRUMENT  KNOBS 


COLOR 
BLACK 


Puthon   »tyl*    Fib  1h*  cotmoti  at  lo*L  Btiunful  «Hfh  jpluniifiurn  uiserti 
LARGE  4  /$1*      MEDIUM  4/  $1.      SMALL  5 /$1. 


WATCH  CRYSTAL 


Miniature,  same  as  u:ed  in  digital  watches.  32.768  KHZ. 


Small  tiif.  Rated  Tup      2&  AMPS  up  tcj  2'ju"  VAC    New 
by  AIRPAX.  Pet  feci  lar  computer  ivitt".i 


AUGAT 

WIRE  WRAP  SOCKETS 

16  Pin.  GOLD  PLATED' 
The  but  there  it'  49c 

lO  for  $3.95 


TRIMMER  CAPACITORS 

2  to  20  PF,  High  quality  ceramic  military  type. 

4  for  $1, 


$1.49  ea 


voue  CHQICE 


3  for  $1. 


SEIMENS 
VARIABLE  INDUCTOR 


No.  N22.  Pot  Core  iiyle. 
From  a  l.mjc  commu  mentions 
company.  Coirnn  uviili  n  mit- 
ctied  c*pw:Ht»r  to  gtv*  ■ 
100  K. HZ  t  morion  t  i rtqturicy. 

LIMITED  STOCK    950     SCt 


JUMBO  RED  LED'S 

New  by  G  E.  Like  MV5024.  Number  SSL  22 

6  for  $1.       ty    25  for  $3.75 


C.P.  CLARE 
HEAVY  DUTY  RELAY 

Coil    24  VAC,  3PDT.  10  AMP  Fully  tndimd 


ELECTROLYTIC  CAP. 

ByM*)lQrY   50MFDZMV   AXIAL  Li  APS 

3  for  $1. 


POWER  TRANSISTOR  BOARD 


2  for  $1. 


Has  GE  D41E1  Power  transistor  plus  3  mora  TO-92  pta- 
tic  transistors*  Has  many  other  resistor?;,  diodes,  rectifiers 
and  caps.  Brand  new.  Manufacturer's  over  run. 


SUB-MINI  POT 

W/SWITCH 

Super      trnal,       1      K      OMU. 
H«     SPST     N.     O.    «■ 

2  for  $1. 


HEAVY  DUTY  SLIDE  SWITCHES 


OPO!  JUMPS 

5  for  SI. 

ORDER  SW   NO.  1 


DOUBLE  POLE 

j  a.  3  position 

4  for  $1, 

ORDER  SW.  NO.  2 
ALL  ARE  BRAND  NEW  WE  BOUGHT  OVER  200.000  PCS1 


3  POT.  3  AMPS 

3  for  $1. 

0ROER  SW.  NO.  3 


MOTOROLA 
POWER  DARLINGTON 

MJ1000,  90  watti.  B  imn»,  HFE-6D0D  TYPICAL.  VCEO-BO 

$1.75 


RESISTOR  NETWORKS 

Id  Pin  DIP.  Hat  13  million  per  pack   Two  tfiluit  irt  itoak 
220K  OHM  or  2.2  K  OHM, 


T 


YOUR  CHOICE 


4  for  $1. 


TANTALUM  CAPS 

120  MFD             10V  AXIAL  2    fOT    $1. 

22  MFD             ?0VA*IAL  6    fOT    $1. 

56  MFD              35  V  AXIAL  12    fOT    $1* 


ALUMINUM  ELECTROLYTICS 

75MfD5fi  VSPRAGuE        5/$1. 
22ME0  16VAKIAL  12/ $1, 

10  Mf  D  25  V  PC  LEADS     15/$!. 


PHOTO  DIODE 


&? 


TO-lf 


Germanium 


2  for  Si. 


ZENER  DIODE 

500  MW.  48  V.  Ham*  NumMr 

15  for  $1. 


INDUCTORS 

,23 iiH  AmM  Lrad  6/$1. 

gffr       39  uM  AkijI  Lud  6  /  $1 ■ 

27  uH  AkH  L«lHt  6/$1. 

30lO*0uH     VARIABLE  4/$1. 


TERMINAL  BLOCKS 

flvSyl^H       4  LUC  YOUH  CHOICE 

3  for  $1. 


t*  n  m  m  H 


rafflT 


5  LUG 


SUB    MINI 


CERAMIC  CAPS 
FOR  R.F. 

A.,*M**Jt  5%  Tolerant*   ID  Of  10.0  PF    500  V, 
YOUft  CHOICE  S  /$t- 


MOTOROLA 
VOLTAGE  REGULATOR 

MC14ESR     Houia   Number     TO-GG  <viv     3    10   1Q   V   at | 
EiOO  MA  pjulpur  WITH  SPECS 

$1.59 
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LOW  PROFILE  IC  SOCKETS 

14  PIN     *  13        22  PIN  -  $.33 

lb  PIN -S  20       2%  PIN  -1.48 

16  PIN  -  S  25 


AUGAT  WIRE  WRAP  SOCKETS 

16  PIN    Cold  Plated 
S.49  m.         10  FOR  13.95 

LIMITED  STOCK 


TRIMMER  CAP 
2-20PF   CFR    4/$1 
Mil  Quality 


P.  C  MOUNT  VOLUME  CONTROL 

Nylon  Shaft.   IK  or  100K 
YOUR  CHOICE  4/$1 


16K  E-PROM  CARD 

S- 1  00  ( I  MSA  1  /  ALTAI  R »  BUSS  COMPATI BLE 


Yf  0^    DEALER  INQUIRES  INVITED 
SPECIAL  OFFER:    Our  27G8's  (450  NS)  are  $12-95  when  purchased  with  above  kit. 


$69.95  ikit) 

IMAGINE   HAVING    16K 

OF  SOFTWARE    ON   LINE   AT   ALL    TIME! 

KIT  FEATURES: 

1.  Double  sided  PC  Board  with  solder  mask  and  silk  screen  and 
Gold  plated  contact  iingers. 

2.  Selectable  wail  states.  S 

3.  Alt  address  tines  and  data  lines  buffered! 

4.  All  sockets  included. 

5.  On  card  regulators, 
KIT  INCLUDES  ALL  PARTS  AND  SOCKETS!  (EXCEPT    27<tt1s> 

ADD  $25  FOR 
ASSEMBLED  AND  TESTED 


FULLY  STATIC!     $149.00     KIT 

KIT  FEATURES: 

1.  Double  sided  PC  Board  with  solder  mask  and  silk  screen  layout. 
Gold  plated  contact  fingers, 

2.  All  sockets  included!  s'100  ( IMS  Al/ ALTAI  R 

3.  Fully  buffered  on  all  address  and  data  lines,  BUSS  COMPATIBLE 
4*  Phantom  is  jumper  selectable  to  pin  67, 

5.  FOUR  7805  regulators  are  provided  on  card. 

* iz^tztt: * 


8K  LOW  POWER  RAM  KIT! 


USES 
21L02-1 
RAM'S. 


PRICE  WAR! 

For  a  limited  time  only: 
Buy  two  8K  Kits  for  $129  ea. 


Fully  Assembled  and  Burned  In  — 

Blank  PC  Board  With  Documentation 

Low  Profile  Socket  Set  — 

Support  lCs(TTL  and  Regulators)  — 

Bypass CAP's {Disc  and  Tantalums)  — 


$179.00 

29.95 
13.50 

9.75 
4,50 


3W  AUDIO  AMP 

5    .      MODULE 

4 


JUMBO  RED  LED'S 

NewbyG.E.    Like  MV5024 

#SSL-22 

6  FOR  $1         25  FOR  $3.75 


Fully  assembled  and  tested. 
With  schematic,  4T  8  or  16 
OHMS. 

$3.95    NEW! 


MOTOROLA  7805R 
VOLTAGE  REGULATOR 

Same  as  standard  7805  except  750  MA 

OUTPUT.  TO-220.  5VDC  OUTPUT. 

S  .44  each  10  FOR  S3.95 


RCA  HOUSE  #2N3772 
NPN    Power    Transistor,    30    AMP. 
150  W,  VCEO-60,  TO-3.  Vastly  out 
performs  2N3055,       Reg.  List  S3. 04 

2  FOR  SI 


tfg*1  4K  STATIC  RAM'S  ***? 

2114.  The  industry  standard.  18  PIN  DIP.  Arranged  as  IK  X  4.  Equivalent  to 
FOUR  21L02 *s  in  ONE  package!  TWO  chips  give  IK  X  8,  with  data, 

8  FOR  S85 


2  FOR  S24 


450N.S-! 


450  NS!  2708  EPROMS  450  NS! 

Now  Full  Speed!  Prime  new  units  from  a  major  U.S.  Mfg.  450  N.5.  Access 
time,  IK  x  8.  Equiv.  to  4  1702  A*s  in  one  package! 

Special  Offer:    $12.95  ea.  when  purchased  with  our 

16K  EPROM  Kit, 


$15.75  ea. 


Z  -  80  PROGRAMMING  MANUAL 

By  MOSTEK,  the  major  Z  -  80  second  source.  The  most  detailed  explanation 
ever  on  rhc  workings  of  the  Z  -  80  CPU  CHIPS.  At  least  one  full  page  on  each 
of  the  158  Z  *  80  instructions-  A  MUST  reference  manual  for  any  user  of  the 
Z  -  80,  300  pages.  Just  off  the  press!  A  D.RX.  exclusive!     £|  2.95 


^    PRICE  WAR!    ifr 

21L02-1   LOW  POWER  RAM!    Prime. 
500  N.S.  FAST!  8  FOR  $9,95 


8  POSITION  DIP  SWITCH 

By  CTS.Fits  16  Pin  Socket.         $1.95 


TERMS:  ORDERS  UNDER  $1S  ADD  $  .75.  NO  C.O.D.    WE  ACCEPT  VISA,  MASTER  CHARGE  AND  AMERICAN 
EXPRESS  CARDS.  MONEY  BACK  GUARANTEE  ON  ALL  ITEMS.     TEXAS  RESIDENTS  ADD  5%  SALES  TAX, 


Digital  Research  Corporation 

P.  O.  BOX  401247  •  GARLAND,  TEXAS  75040*  (214)  271-2461 


CALL  FOR  OUR  CATALOG! 

WE  PAY  POSTAGE 


D20 
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New! 


ECONORAM  VI™  is  here  - 

12K x8  memory  kit 
for  the  Heath  H8 


$235.00 


We  proudly  welcome  our  newest  memory  board  family  member, 
designed  from  the  ground  up  for  full  compatibility  with  the  Heath 
Company  HB.  Organized  as  two  independent  blocks  for  flexibility 
one  8K  block  {locatable  on  any  SK  boundary)  and  one  4K  block 
beatable  on  any  4K  boundary,  Has  the  same  basic  features  of  our 
ECONORAM  If™—  alJ  static  design,  dipswitch  address  selection, 
switch  selected  write  protect  and  phantom,  sockets  for  all  ICs,  full 
buffering— plus  the  required  hardware  and  edge  connector  to  mate 


mechanically  with  the  H8,  Now  you  can  have  out  12K  board  for 
the  price  of  the  Heath  Company's  8K  ,  „  with  the  performance 
you've  come  to  expect  from  products  carrying  the  ECONORAM71* 
name. 

Also  available:  H8  4K  to  SK  conversion  kit  ($90}.  If  you  have  a 
Heath  Company  4K  memory,  plug  in  these  ICs  and  you'll  have  a 
full  8K,  Kit  includes  eight  TF4044  memories  and  matching  sockets 


ECONORAM  II 


TM 


CPU  POWER  SUPPLY  ($50) 


This  SK  x  8  static  memory  Is  a  consistent  winner,  whether  you  plug  Into 
an  Altalr.  IMSAI,  or  any  other  S-100  buss  computer.  Configured  as  two  in- 
dependent 4K  blocks,  with  separate  protect  for  each  block  and  vector  interrupt  provi- 
sion If  you  try  to  write  Into  protected  memory.  Handles  DMA  devices.  All  address  and 
data  lines  fully  buffered,  Tri-state  outputs  for  use  wilh  bl- directional  busses.  Selectable 
write  strobe  (writes  on  either  PWR  or  M WRITE),  and  dipswitch  selectable  address,  We 
guarantee  450  ns  speed,  although  many  users  report  running  this  board  in  conjunc- 
tion with  4  MHz  Z-80s  without  using  the  on  board  wait  state  provison,  The  mechanical 
quality  matches  the  design,  with  gold-plated  edge  fingers,  legended  and  solder 
masked  board,  sockets  for  all  ICs,  and  industrial  grade  or  better  components.  Join  the 
thousands  who  have  made  this  our  most  popular  computer  board! 

Kit  form ** $130 

Assembled,  tested,  L  year  warranty  •.,•••**••»*•«»•«*•** $  150 

Special!  Four  ECONORAM  II™  kits . 4/1475 

new  and  dynamic : 

ECONORAM 

Here  Is  the  first  SK  x  8  dynamic  RAM  that  per- 
forms well  enough  to  merit  the  ECONORAM™ 
name.  Thanks  to  the  SynchroFresh *  timing  process, 
refresh  fits  naturally  into  the  timing  of  the  S- 100  buss 
now  you  can  have  half  the  power  of  statics,  but  without 
the  traditional  timing  hassles  you've  come  to  associate 
with  dynamic  memories. 

In  addition  to  low  power,  this  board  runs  at  zero  watt 
states  with  an  8080  CPU.  and  is  configured  as  two  sep- 
arate blocks  for  maximum  versatility.  Not  a  kit  shipped 
assembled,  tested  and  ready  to  plug  into  any  S  100  buss 
computer  {Aitair.  IMSAlt  etc).  I  year  warranty. 

Assembled  8K18  ECONORAM  III"' S  149.00 

"SyndwoFresh  a  a  trade  mark  of  Thinker  Toys 


Gives  a  full  5V  at  4 A  with  crowbar  overvoltage  protection, 
along  with  +  12V  al  VaA,  -  12V  at  VzA,  and  adjustable  bias 
supply  (5  to  10 V  at  10  mA).  Although  intended  for  use  with 
smal]  computer  systems,  this  Is  also  an  excellent  supply  for 
bench  and  development  work. 

10  SLOT  MOTHERBOARD   ($90; 

18  SLOTS  $124) 


ITU 


Add  one  of  these  on  to  an  existing  S-1G0  system,  or  use  as  the 
nucleus  of  a  stand  alone  system.  Both  kits  come  with  all  edge 
connectors  and  include  onboard  active,  regulated  termina- 
tions to  minimize  crosstalk,  overshoot,  ringing,  and  other 
glitches  thai  can  occur  with  untenn  mated  lines,  includes  lots  of 
bypass  caps  and  heavy  power  traces. 

ACTIVE  TERMINATOR  ($29.50) 


TERMS  Please  allow  up  to  5%  for  shipping:  ex- 
cess refunded  CaHfomians  add  tax  COD  orders 
accepted  with  street  address  fat  UPS.  For 
VISA*  /Mastercharge*  orders  ca0  our  24  Hour 
order  desk  al  (415)  562-0636.  Prices  good 
through  cover  month  of  magazine 


BU  GODSOUT  EIECTRONHIS 
BGK  2355,  OAKLAND  ARPOKT,  CA  94614 


Plug  this  board  Into  any  SI 00  motherboard  to  dean  up  the 
problems  associated  with  un  term  in  a  ted  lines.  Uses  the  same 
circuitry  as  our  Motherboards. 


FREE  FLYER:  These  are  jus*  a  few  of  the  ttems 

we  carry  for  the  computer  enthusiast.  We  also 

stock  a  broad  line  of  semiconductors,  passive 

components,  and  hobbyist  items.  We  will  gladly 

send  you  a  flyeT  describing  our  products  upon 

receipt  of  your  name  and  address.  _, . 

Cj4 
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BREADBOARD    j----,-^ 
JUMPER  WIRE  KIT'-- V.«-« 

lt»  le-Bd-B  af  tMnl  SO*  'or 
VHfV*         ^a***S     ■  <lkV  ins*rll&n 

W<r&  SjiriQIli     i 
1 1  Ml  -r  godu  i 

■aaVvaji 

JK1  ..  .J  10.00    Ml 


r 


SOCKET 
JUMPERS 


Part  No. 
9MGG3-taR 
924003O&P, 
924005-iSfi 

924006- tffl 
924006-Ofift 


Mates  with  t*o  rows  of  .025'  sq.  or 
dn.  posts  orv  patterns  of  100* 
CA liters  anil  shia  Ideal  recoplartes. 
Probe  access  holes  in  Back  Choice 
of  6"  or  18"  length 
No.  ol  Con  lac  \%       Length 

26  18- 

26  6* 

40  tr 

«  r 

18- 


50 
50 


Prlca 

•1   V  N 

8.27  ea 

7.33*1. 

TO  31  ea 

9l5ea 


ii  JUMPER 

HEADERS 


Part  No 
923863  B 
923873 -fl 
923865  -Ft 
03BF54I 

923flft-R 
923S76H 


No 


Solder  to  PC  boards  for  m stint 
plug-in  access  via  socket  -connector 
Jumpers,  ,025"  sq.  posts.  Choice 
of  straight  or  right  angle. 
of  Pasts     Angle 


MICROPROCESSOR  COMPONENTS 


BOSQA 

BZ1? 
fl?H 
8216 
B224 
8228 


CPU  S16.00 

3  Bit  lnp<j|f Output  4  95 

Priority  Inter  mot  Coo  trot         15.95 
Bi-Qirecfwtiil  Bus  Driver  B  9£ 

Qfldc  Generito-r,  Drrvei  9  Dti 

System  Commtte?  Bus  Driver  10  95 


CDPTBQZ 
Ml  r.HHO 

MC6S20 
MC6S10AP1 

Mcee30L& 
m 


PV1 


2504 
7519 
1S3J 


26 
26 
40 
40 

50 
50 


straight 
right  angle 


ngfit 
strvgM 
ngjht  angle 


Prtet 
St  28  ot 
i  52  ea 

1  94  ea 

2  30  e* 
2  36  m 
2  82  a*. 


ii  INTRA-CONNECTQR 

Provides  boiti  straight  aod  right  angle  functions.  Mate* 
with  standard  10"  x  10"  dual  row  connectors  (f.e.  3m,  AinsJey, 
etc  )  Permits  qutc*  testing  of  inaccessible  lines. 
Pwllku  922i7«-Z9  Nl    fl  iflfltJCtl:  ?fl        Prici  SS  90  u. 


anr 
"«ise^ 

«.*-»- uo 

25l3t?H0| 
251 31  JO?  1  j 
2511 
MMS23D 


CPU 

men 

HB4  Dynanv 
neiJZ-fiiT 
hei  40  hi" 
DtiiJ  133  It  SSfl 
512  D>naitne 
rSNOvirtK 

ttm  it?  at 


it  ao 

as 

mm 

1 i» 

LlL 

J  tlD 
2» 
I.M 

ioa 

J*: 

m 


CPU 

S  Bil  MPU 

Ptftph,  Interface  Adapts* 

128*  B  Static  flAW 

1024  i  8  Bit  ROM 

CPU 

1MB] 

Mi  »••* 

"*«£  ■:: .  i  ■ 

;itf£?S>  496  ti 

jiti  j«.j 

11 01  2Sfr«J 

■  ■m  75A.J 

■i-  M  .  .  4 

aiuftiiiitt  nm  •  i 

**flC  3M  .  I 

UUI 


UE 


r* 1 


V- 


MffWW 


Sum 
.--•;- 

Swut 

Stair 

hid  : 

Si  i  in 

Salic 

SO* 

?m.i 

-■•'• 


$19  95 
24  95 
1500 
600 
15  00 
29  JS 

i  14 

i  rf 
ets 

2  •>! 

« w 

I   H 
I" 


Hie  Incredible 
"Pennywhistle  103 


S129.95  Kit  Only 


•f  *•—  i 


in 
lit 

mm 

f  IB 
«B5 

10  as 

?a*g  en  tit!  i  f  on  2se  i  i|i     1  « 
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Char  Gnu  uppw 
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mn 
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MO 
5Dfl 
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3714 
S3BM 
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1&H 

lll-i 


Eurotn  W  flfi 

Tn'laa)  hMiular  J  41 

Ohh  C^llnW  iaoiw  2  A 


SPECIAL  REQUESTED  ITEMS 
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is  as 

ttcn 

W44BMM 

i» 

«u 

Ar^MB 

I7» 

ft» 

At'S-fJH 

**ja 

in? 

AtMMO 

4S5 

•MIS 

w-ynro 

T4  9A 

uciiesn 

9J7J 

IJI 

HCMti.7* 

a?&iU 

S.» 

MC««575 

ttei 

7  50 

."3D 

?» 

T]JQ 

(3  50 


OSDOZOOH 

TIL.3U9 


H  M 

1"  bu 

iasB 


m  m 

loittnii    rtaw— 
tlJi 

UP  3W 

uc40tia«T«  :w 

wciiMt?         ic 


U 

huste 

WWS369 

CT7WIT 


INTRA-SWITCH 


Penms  *mm  !me-tiy-«ne  swrtjchi^g  (or  diagnostic  of  OA 
testing  Switches  actuated  with  pencii  or  prooe  lip  Mites  wiiti 
standard   10"  x  10"  dull -row  con  hectors,  low  prolila  design 
Swrtcn  Buttons  recessed  to  eliminate  accltornal  swllcfimrj 
Pin  Ho.:  IS  ■  ■&  No    a  i  ton  li  cti;  20  Pnci  sn  hu  ea 


_  .-Ji-t* 


CRYSTALS 

T1€tt  FFtEOUEXCIES  0»LT 


El 


Pan  * 
cn* 


^T?5i 


?  QiQ  MHt. 


Cut  Stfio  ~       Irks 

ten  * 

HC33  U 

IS  -■ 


tsas 


"  ^^      PARATRONICS 

Featured  On  February rs  fro/if  Cover  of  Papular  Electronics 

Logic  Analyzer  Kit  ■—  nt*       Mn 

Model  100A 

$229.00/kit 


an 

a« 

in 


JBOOksd 

.Aayndimngui  jjarial  inlupi  la  rmrk  level  Wjund 
lift^miinji-ii  ihaui:l«i| 
WS  Hi  far  ip*w.  2Z25  Hi  fo  nWh, 
rj-ins.mii  ChjiinK  FnifKiiciii       ^*ir:n  sdHUDlt   Lu*  LnormaJi  •   1070 

Urt  ran.  ttqfi  -  ea  3jus  .VJS  wart 


Majimum  biU  R«l< 
Dill  fitmut 

Hctai*!  ChiiiHi  FrtquaficiDi 


HJB0W  pBiiiW4fW 


Rf  Dhlli 

Phracti 


HiKjUTE" 


120  VAC.  yrtgit  ptnsa  Iff  Wattn 

Afi  cunwKWiri  (iwvTt  on  ■  imglp  I"  &j  V 

;ninlBd  circui!  tKianl  At  tsni^imiiltt  mtiiidBd 
vii-M   Aiiijhu  CSuillllBI   fmouenci' riiiM'hM  .mJ.'nr  DscillD5nipi'  lr>  iHon 


0^  AM/FM  8 


■  1 1 1 1 


in 


Analy/es  any  (ypf  ot  Oigrtal  system 
Checks  data  rates  In  excess  si  S 
rmrlion  wods  oer  second 
Trouble  shoot  TTL,  CMOS,  DTL.  RTL 
Schottky  and  MOS  families 
Disp^  16  Jogic  stales  up  to  6  digns  wide 
S<«  ones  arc  ivntf  diSpbyed  on  your 
CAT,  octal  or  hexadeonHJ  formal 
Tests  Ofoats  isndv 


*  Some  applications  are 

—  Trouotesfmctmg  mfcropnaefssor 
address  insiTuction,  and  data  flow 

—  Euiranc  contents  ol  ROMS 

—  T  racing  operafion  of  coffin*  tope 

—  DitdaDQ  counter  K4  AH 


-Track  Stereo  Receiver 
With  BSR  Changer 

•  PLL  System 

•  BSR  Ftacord  Cnanpr 

•  Sattf  CBatrtaS 

•  Ai/Hjitialic  WC  Cortirol 

•  4  Speaker  Qutpul 

•  Watntfl  Rnish  vinyl  cove  red 
wood  veneer  with  smoke 
dust  cover 

Size  20TW  x  9*i"H  *  15V0 

Model  sjes    $f  49,95 


DIGITAL  STOPWATCH 


;-3i 

ClfT* 

CY12A 
CY14* 
CV15A 
CY22* 
EV3H 


4  ODD  MN; 

5D0QUHf 
tO.DOOMHi 
H.3UJ1Q  MN; 
tfl.000  MHj 

2Q0tKIMHf 
32QD0UH, 


HCIB'U 

Hcn-u 

HC1SU 
HCISjU 

HCt*U 

HCliVU 


^  -: 

S4  ?S 

54  95 
Si  9* 
|4  H 


CONNECTORS 

PRINTED  CIRCUIT  EDGE-CARD 


■■■■i 


50M0OA 

0BZ5P 
DB25S 


g  Tin  Doutw  Ftead  Out 
-  Frts  054  to  070  P  C 
PINS  (SoJrJef  Eyelet  I 
PINS  (Solder  Eyelet) 
PINS  jSolder  Evefet) 
PFNS  (Win  Wrapt 
RNS  {Wire  Wrap! 

25  PIN-D  SUBMINATURE  (RS232) 

PLUG 
SOCKET 


156 

tWurcated  Contacts 
15/30 
lfl/36 
22/44 
50/ TOO 

MO 


Cawdi 

SI 


95 
$249 
$2  95 
$6  95 
S6.95 

$3  25 
14.95 


?M-CB 


IritHEAT  SINKS  # 


640   7M 


205 -CB  HflrylHum  Coppor  * -black  finish  For  TO-5  S  ,25 
291-.36H  Aluminum  for  TO -220  Traosislors  & 

Ftagulttors  I    ^5 

680  75A  Btett  Anodued  Aluminum  tor  TO  3  SIM 
Dudt4      eiK>  AoodBM  Ahanmum  - pndntod 

mounong  r»o*B  tor  TO-3  — 4lm  li  xT  1175 


EtchingJOtj 
S5XA-1  — 


27  X  A^1  — 
Plugboards 
3662 


Z2/M 

rjeom 


p  C  Elch  »*iTr  mm  put 

«naupfi  inr  a  tirr.ms  DOaids 

EbdiBdCdicixi  Kit 

Cgmpwlf  4N  —  qnfy  add  walar 

e  5  X  i  i  l  s  \i  £(fli%  gUsi 

4JPC    rjMUKKl    ■* 


$29.9$  m. 

$  9.95  ea. 
$  6.95  ea. 
S  2  95  ea 
$19.95  ea 


manual  wl«cft  ndudss  60  pages  on  looc  analyzEr 

( Model  1 0CA  Manual  -  $4  95) 


—  MoniToring  1^0 

—  Verifying  oroper  system  operalions 

durmy  testing 


PARATRONICS  TRIGGER  EXPANDER  -  Hodef  10 

Adda  15  additional!  bna  Pravidea  dlQftil  idtHiy  m6  qualrtltittkiii  ol  mpirt  dock 
and  24-blttnggarwort     •  Comwcft  dtr«t  tfl  MadeliaOAfflf  mteotatod  UiWt) 


Jffpfifcista* 


SV^OtiJl  Partibta  DtHM 

•  raa»lHII 

*  luan-Znmg 

*  imr  TVj  s  1  Ofani  hhhIvd 

■  sfl  mag  nifiul  imptfiJanu 

•  DC  Ap:nr*ey  l"(  rvincii 
Han^H:  DC  Vultid*  ■  0  KMOV: 

AC  VoflaoK  0  loom 

Ffict    rkmmi    50  JOC  HZ 

OC-ICCariHlG-tOBHW 
f-rotmnian 
*r  iMi7 


Model  2600 
S 99  95 

Comet  Ml*  asl 
lapdl.  opjnUnfl  manna 
■  ill  illuJf  l|pM> 


AC  Aflapter  BC  21      S9  no 

Richirgeabte 

Batteries  6P  21      20.00 
Carrying  Call  LC-26   7.50 


Modal  1Q  Kit -S22SQQ 

«toittnft  «.unmanil       V3!HlfJ 
luaplilB  -  IU  IS 

rl  id  tU....-    _Ii» 


.aa|MtOaaMJPl 

•  Cnjaaal  CfMrptal  Tjbk  Baw 

•  Thaw  Stagmutm  *  Ow 

tfflct  SfioU  £wir  —  Sun  j,  Taper 
iSln^   iMS   ii.9C   linnLiiictal 

•  Uses  3  PafllHi  Cells 

KM  —  $39  95 

Assembled  —    $49  95 
Hmff  Dirty  Carry  CaxiS$  95 


$iwafalditajpOfiry|7?05»        ilf  95 


3% DIGIT  DPM  KIT 


100  MHz  8-Digit  Counter 

*  rLfoaasaar  iin  ■■  iioarssov** 

*  CgrPtmnaitirtiO  taatow  cruigti   i?v  mi  «u>c 
«  rullp  AuUttnax  hnnni  HipMi  bM  mttFmal 

*  PDrtflDla  -  LLnnpk!iilr  r.J-lOV  pflaar  iupply 

.S:™n^.,3r    M*x-iog  s134.95 


ACC££SOHIES  FOR  WAX  1M: 
Meaut  Cawni  Eiirtiiuaw 

tat  envf  r  t7nn  cai  MGafy  HodM  m  —  CU  13  tt 

Chinjlr/Ellmlnilor 

iihUDVAC  Maoal  l«  —  CM  IB  « 


CONTINENTAL  SPECIALTIES 

PHOTO  BOARD  £ 


Other  CS  Proto  Boards 


$15.95 
15    long  X  4 


P910O 
PB101  - 
PB102- 
P91D3- 
PB104  - 
PB2D3  ■ 
PB2MA 


4  S"  »  6' 

5  J"  a  4  5 

7"  i  4  5 

9   iS 

9  5  "*& 

9.75  x  tiVi  x  2*i 


S  19  9* 
29  95 
39  95 
59  95 
79  95 
SO.  50 


9  75  X  6Va  X  2%  129.95 


(in;  Indus  power  Sdpplfi 


®  ^» 


Epbf*  Gbes  — 

aaflairjaaaaj 
JJt5li:  ■     ^caw«i 


1/16  VECTOR  BOARD 


a  i 


tam  Spaing 
Far!  Pfa 


PP-jnam 
L  W 


HlTI" 

14    10i 


PHftiOUC 


l» 

450 
t  H 
aa 
a» 
as 


ISO 
1700 

i* 

urn 


in 

3* 
M7 


IJ3 

is 


i  w 

as 

<H 

•  SJ 
l» 
IT? 


63  KEY  KEYBOARD 


$29.95 


la»4tr  D*ft 


tnn  aHtoirn  Pleural  S3  i**h- 
coilrt  SPST  licys   unaClirhHl  to 

rttWdM  gfcti&c  t3     ■  4     taw 


■  «mj 


LOGIC  MONITOR 

for  PTL  HTL.  TTL  or  CMOS  Devices 


$84.95 


PROTO  CLIPS 


14  PIN 

i§  pm 

4QP1N 


5450 
475 

8  50 
1375 


.126* 


»  New  Bipolar  Unit  •  Auto  Polarity 

•  Auto  Zeroing  •  Low  Power 

•  5"  LED  *  Single  !C  Unit 

Model  KB500  DPM  Kit  $49.00 

Model  311D-5C-5V  Power  Kit        $17,50 


115  VAC 


JE700  CLOCK 

nit  Jf  Ta  4  a  ^m  castf  ioh  m.  iM 
« l  «•#  *  a^  OdaW  *af  lUr  i*J  tear 

MMi  r?  aa*  * VWMI J  Hflti  iP  hjIm 
T?of;4Now  alii  J  ja*.      a*A  ■*■ 

KIT  ONLY  $  I  Da  95 


DESIGN  WAFES 

OMi  •  Circuit  DestgneF 

$69.95 
DM2  -  Funellon  Genarator 

$74  95 
DM3  ■  RC  Bridge 

S74  » 


SQT  PHOTO  STRIPS 


0i-5a£ 
0T  SH 

0TJ7E 
Q14?| 
Ot  35S 

OT  J5fi 
Ot  IBS 
Ul  l?B 

or-es 


a  TO 


m 

fciitflB 
1WJ 

120 


iota 

1  E 

*50 
JL-L 
•-T5 

3. 25 
1.09 


fiptnmwnuf  300       $  995 
timrwrmtat  GOO        HD.96 


HEXADECIMAL 
ENCODER  19-KEY  PAD 

•  1-0 

•  MKDEF 

•  Shift  Key 

m  2  Optional  Ktyi 

S10.95  each 


INSTRUMENT/CLOCK  CASE 


now  tana    Cmiipaaa 


$3.95  ea. 


JE803  PROBE 


—  U.I    r^faUOfrfT 

-utissmttH 


ir  H7I 

1976 
CATALOG 

NOW 
AVAILABLE 


10? I -A  HOWAflD  AVE  .  SAN  CARLOS.  CA    94070 
PH0«E  ORDERS  WELCOME  —  (415)  592  BFJ97 


ui 


J1 


t«t  intfc  Pntm  >\  » tttt  «fac*4  Up  ■ 

nOB&tagtW  m  Vaaat  dwaang  Km 

du   nti   c*»0£  tt  amca  • 

■  tf  a* 

l«  Mm  jb  jf  pj^  iiaaaBBM  iiaaEi  ati 

■**  iHi  lfljaan-*»ruS4k  *  laj    r_    ftc   _         ait§ 

^^wiiaitiiomiwiiiiith:  S9.9S  Per  Kit 

i  me  wm#  «r  MOS  «rta  av  Enua]  «naae 

•l-p*,"  printed  circuit:  board 


ft 


PL  5V  1A  Supply 

This  n  l  llJTKtKfl  TTL  powti-  VAlBty  <Jif»i  mi  *^  kMiwll 
LriXVV  rftjuMto-  Cln pre*ot  a  u*4  I  Wal  yi* ■■* ir  1 
aaax  *HiMiO  *naw  ""***  M*/  feN  pom  fl* 


$9.95  Per  Kit 


*»  9H*r 


209 


Triplett  Model  3300 

The  "Hond-SiM"  Trlpktt  Modal  3300  is  q  bqtrery  oper- 
ated DVOM  weiring  only  10  wen,  Its  combination 
frf  snail  tla,   light  weight  and  battery  operation  makes 
il  ideal  for  those  "away  from  workbench''  rrpublo-thoot- 
!ng  and  meosuremenr  requirement!*  This  5  fund  ion ,  22 
range  DVOM  Jndudei  HI /Low  power  ahrru,  auto- zero- 
ing, auto-polarity  and  Dut-of-ronge  display  blinking, 
I  With  the  AC  adaptor  charger p  the  tester  hat  the  con- 
venience of  battery  or  AC  operation,  Whatever  your 
measurement  needs*  see  the  new  Vodul  3300  DVOM 
at    TRt-TEKI  I  f 

*3$  DlgEl  High  Intensity  .3"  LED  display. 
*5  funclians,  22  ranges,   slngf*  range  seleclor  switch* 
P  Sngle  range  i»  lector  twitch  IS  Color  Coded, 
"Typlwf  DC  gcturocy  it   ,5%  Rag, 
*4  resistance  ranges  fa  20M.  3  law  power  ohms, 
*Ov*rJ©od  protection  up  hs  600V  on  oil  ranges. 
1  Flaihhij  overrange  indication  on  dliplop-. 
*AutDHpo1  arlty, 
*Onq  year  warranty 
*Offm*  zero  adjustment  capability* 
'Coovfiiint    '"Snap  —  in  battery  poc. 
"Include*  Ni  Cod  batteries  and  AC  adopter  charger, 
''Singlo  polarized  test  lead  plug. 
*H]gh  impact  thermoplastic  ease. 

MODEL  330Q,. , ,S175 

Cat  *1O-?Bo0    iJptionol  Carrying  cait*  *,....,«  SI  6 


U 


ANNY  S17 
If  those  dick  deali  leave  you 
a  If  trie  cold  when  they  don't 
bocfc  you  up,  try  TRf-TEK 
for  that  »Mrro  cushion  of 
qyalltyl  ^ 


,' 


u 


***£ 


Chirp  c-rf|  tuNphone  ardtn  4120    mm.  I  will  bn 
accept   9-&-3Q  P.M.  utopi  wrrkentb 


IN  T  E  G  RATE  D  C I RC  U I T  S 

555  Timer  B  pin  mini  DIP 
741  Compensated  OP- Amp  B  pin  D«P 
LM  1SB9N  RF  Video  Modulator 
CA3130  Bipolar/Mos  FET  Op  Amp 
CA3140  MOS-FET  Qp  Amp.  fr-polar  out 
LM3909  Lo  Voltage  Led  Purser 
LM39 1 1  Temp  Confrot  CHIP 
Signetic*  2504TA  1024  bit  dynamic  Sft  memory 
MCM  857  TP  Character  Generator 
MCM6571AP  Character  Generator 
UC14409P  Telephone  Rotary  Pulser 
MC14419P  Touch  Pad  Converter  for  V44Q9 
MCI 44 1  IP  Baud  Rile  Generator 
MC144I2VP  CMOS  Modem  Chip 
MM571Q9**  Number  Cruncher  Micro 
74C9TS  7  Segmeni  id  BCD  Converter 
74C922   16  Key  Keyboard  Encoder 
74C923  20  key  Keyboard  Enccder 
74C925  4  Oecada  Countor  w/lfitchei 
1740920  4  Decade  Cornier  w/carry 
74C935  1   31*  Dicil  DVM  CMOSCf-. 

Til 70  TO-*?  HaU  effect  twitch  wfypm4  theeti 

LH007&  1 H  Preenvon  [3X1  1(rV  Reterence  Amp 

LHO07&2H  E*tr*  PreciJt  r05%J  tOV  flefete*«e  Amp 

LW399H  Temp  Stebiiifed  Z*mr 

AF  10Q.  (cj  Active  Filter,  Stale  Variable 

LM2907N  Tischomeier  F/V  Convener 

L.M1813N  Uhrn  suftic  TranKciuer 

LM18I5  Adaoiitffl  Seme  Amp  for  Tachometer 


v  . 


TRIPLETT 

GENERAL  MULT  I -PURPOSE  V-O-M 
•Drcfr-nejiihirif/,,  hond-tiie  V^O*M  with  high-impoct 
thermoploitic  cew. 

*  20 ,000  Ohmt  per  *olt  DC  ond  5,000  ohna  per  volt  AC; 
dTode  overload  protection  with  Fu^ad  Rk!  ohitn  range. 

*  Single  range  twitch;  direict  reading  AC  Amp  range  to 
facilitate  clamp-on  AC  ammeter  usage. 

RANGES 
OC  VolH  0-3-17-«h300Flf2a>(20,fAXIohmi/vo4t.) 
AC  Vail*-  0-3- T 2*60-300-1,200  (5,000  (frm/vol' 
Ohitw  0-30rC-2O0K-2M-2OM(2O0  ohm  center  icole  on 

low  rgnge'l  t 
DC  MIcroamperoE:  0-600  at  250mV 
DC  Mlllf amperev  Cr-6-60-o00  at  250mV. 
Accuracy   *3%  DC^  +4%  AC;  {full  icole). 
S»le  length;  2*\/BT 
M«t«r    SelHhieMed;  diode  Overiood  profected;  spring 

backed  Jewell, 
Cave    Molded,  black,  high  Tmpnct  thermopl'Citlc  with 

slide  latch  cover  For  qccrti  la  boHerlei  and  hj*e. 

2-3/4"  w  x  1-5/16"  d  *  4-1/4-  h. 
Batterret-  N£DA  15V  220(1),   l|V910F{t); 

Complete  with  42"  leods#  alligator  clips,  batten ei  and 
fntrruerion  manual, 

MODEL 3T0...... , $55 

Cat  *  TO-1258  Optlpnol  carrying  coso. ....*,*    S6.40 


yp& 


W*     ftf 

ttmt 


tpi-tek,  inc.     ti 

7408  MonK  2  J  rn  A-rtni»t 

Phflo^m,  Ac.'iirid  E50JI 
10021  99S-H35J 

n,"tzt    minpnt    nin     mi    USA,    Ct**mt   vid 


ZIF-I4#a20  V  ^r-       z\f~22   450 

ZIF-16     349  ^1^^^  ZIF-24    4  85 

Z1F-18     3.95  IIF-40    713 

(Last  two  dtdUs  of  part  number  ihow  number  of  pint  per  lockcfj 

Unique  features  of  the  Wefcon  Zero 

Insertion  Force  Dual-tn-Lme  Sockets  *  ■  , 

•  Capability  to  accept  devices  with 
up  la  .070"  lead  spreod   variation. 

•  Accept*  lead  length*  ai  fhotf  ai  .075 

•  Sturdy  terminals  that  fit  ,025" 
diameter  printed  circuit  hoard  holes.  *t 

•  "Zero"  insertion,  positive  wiping  contacts. 

•  "ZIFJ'  eliminates  costly  damoge  fo  ™ 
fragile  LSI  devices 


H 


"- 


- 


*L> 


r  a.0.  ngiiLi  nti  c  e  ti 

UH  <  O  ■&  M**  !■**  to  uw 

flfl*      C:.,,*,E>cnJ^„.,     w,     toniWtl.H     with     Tgklf     cft* 

pi«*M  mm  i>|iirMii  thmt  And  iiiiiMe*  5AAH  Far  >*»iy. 
Liiu»rl     mM     rh.-i     no     HU    inrii^nj 

*trai  »rt  t_ 


P'f.i.      m:l 

1 1*  tn«^«*  ■fl'ni.n  qma 


|1 


■t 


r«TT4    Cl»*ta.    -ftcHl*,   ,KJP,    C»*fl-I    tAi-fl. 


■ii 


Why  siniHtflfr  to  ijimrt  DiP'n  into  seekete  when 
yeii  am  da  11  tin-  ^juy  wav         the  WHrtm  way 
with  •  new  desiipt  concept  that   provide* 
"srro  uucrtion  force"  and  paeithre  w j piny. 

The  '■wU"  Mfnt*  of  ■ocketA.  with  ill  ot  its  posW 

feerurei  and  higher  rrEuibility.  b  small  in 

Hiie,  Hijrh  dcn*it>  packaging  con  be  nchtevrd  for 

Imrn-in  n'.rl  prcdui  "  iun, 

OPERATION:  lAd  i*  rnovitd  |g  up  pujntHm  atop 
I  Fig  LI  J  Tliis  rum  ip  cuntart.P  in  In  "c|kii"  uoui 
tiun.  DIP  ri«vice  cam  lbwi  be  dropped  Into  open 
CotlbfU  In  Fifl  3  I>IP  vt  jrunhed  dQ«h>id  abd 
«taBLacta  b*£tc  tn  clow,  When  tip  of  derke  lead 
la  peat  run  i*c!  point  {Fig.  4 1 .  intact*  «4ue  end 
wipe  on  lead  for  rrtn jmiiiu  .iMUnce. 


n 


IT 


VOLTAGE  REGULATORS 

7ajfrO6-06- 1 2^  1  fr24  T0220 
790&0S  0&12  15-24  TO  220 
7BL05A-12-1&  4%  lOOrnA  TO-?2  Ploitic 
7BH0SKC  5V  5A  TO -3 
7BH12KC  12V  SATO^ 
76HT5KC  15V  &AT0  3 
Un3 1 7K    1  SA  A  J/u  i  ra&fc  TO  3 
Lm317T  1  SAA^itatet*  T0  220 
Lm317MP    5AAdrv«ad*eTO-202 
TL430C  Atliustable  2enerTftiHfc  Aoour  ft 
TL4B7C  Switching  Reg,  &.  Inductor 
HCA  CA  300  B  100  mA  AttjuttMbte 

DIODES  AND  BRIDGES 


SN4003  200  V  laiv 

IN4O04  400V  Tamp 

IN4!4BHr  Speed  Siorial 

[j  OoO   l  15  Vr  100  rnA  HI  Speed  Signal 

02131   200  V.  2SA  Stud 

D2135  400  V  25A  Stud 

02136  600  V,  2&A  Scud 

D37B9H   200  V,  1 60A  Stud  Anode 

039Q&4  50  V.  45A  Fwt  Hecovr 

IN4732A  47A  1W  5%  Zenen 

13  Assorred  ans™/rV*w  Zenor  Diodes 

50V  3  amp  Epcxy  Budge 

200V  30  amp  Bridge 

600V  4  amp  Eposty  Bridge 

bOOV  3  amo  Srud  Bndae 

SI-2  200Vr  |#5A    GoldLeods 

01A-0030  30V  DlAC 

1  C.  SOCKETS 


16/51.00 


5/^4.50 

S/S4.50 

50c 

315 

9.1 5 1 

9  15 

4.99 

399 

13,95 

1.50 

9.50 

60 


12*1.00 

10/S1.00 

100/55.00 

20/51  00 

B5c 

1  00 

1.55 

5.85 

2.001 

4ST00) 

1  oof 

79c 

2.00 

I   i!i 

69 

T5/SUQ0 

10  SI  00 1 


Lo  Profile  Tin  Soldor  Tail  Dip  Sockets 


Spin 
14  pin 

T6  pin 


10/51.50 
10/51 .70 
10/51  90 


100/514.00 
1007516,00 

roo/sieoti 


1000/5120.00 
1000/5140  00 

looasieooo 


63  VCT.  1  2A  Tranilormer  F41X 

12V,  1A  Tiwwtofrrwr  with  6*  Power  Cord 

MISCELLANEOUS 

RG  174  Miniature  5012  coa* 
W5U  3D  Wire  Wrap/unwrap  tool 
WSU-30M  Modified  Wrnp/urrwrao  toot 
BW^30  Battary  Opertted  Wrap  Toof 

-Free  Wire  wim  anv  Wrap  Tooi  — 
Miniature  SquSre  .OS/lOOV  Monolithic  Cap 


5074,25  j 

5  95 

6  95 
34  9S 

1072.00 
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ALDELCO  ELECTRONIC  CENTER 


National  MAI 003 


MM  MMMMM  MM  .  ■  —  ■  ■  ■  —  ■  W 


TRANSFORMERS 

110/18  VAC  1  Amp        $1.50 

110/12  VAC  300  mA  1.2S 

110/20-40  VAC  2  Amps        2.50 

110/5  VAC  6  Amps         4.95 

SPECIAL  1  10/12  VAC  plug  in 
500  mA  1.50 

For  each  1  -5  Xmfrs  add  $1 .00  shipping 


CAPACITOR  ASSORTMENT 

5  pf  to  .1    Discs  50  for  $1,49 
,047  400  Volt  Ceramic  Radial  $.10 
50  M  FO  {p  150  VOC  3  for  $  1 .00 

3MFO®12  VDC  15  for  Si. 00 

,01  30  Volt  Disc  25  for  $1 .00 


POWER  SUPPLY    'KITS  OF  PARTS" 
Model  PS  1     5  Volt    6  Amps    Si  7.95 
Model  PS  2  +15  Volt  St  -15  Volt  $16.95 
Includes  Schematic 
Single  Pole  N/O  Push-button  Switch 

3  for  $1.00 
Single  Pole  N/O  St  N/C  Push -button 

Switches   $.65 
Molex  Pins  60  for  SI. 00 


J£:H3 


SPEAKERS 

2"         8  Ohm  Round      $   ,65 
1YJ*      8  Ohm  Round  ,75 

2>i"      S  Ohm  Round  1,00 

234"  100  Ohm  Round        1.25 
add  1  0  cents  per  speaker  shipping 


•  *  ..     ■  ■■ 


Actual  Size-  1,75"  x  3.05" 

BRIGHT  .3  FLUORESCENT  DISPLAY 

Same  unit  supplied  as  original  equipment  in 
many  new  automobiles  *  12  volt  DC  *  Xtal 
time  base  *  12  hour  format  *  completely 
assembled  unit  *  dims  to  comfortable  viewing 
when  car  lights  are  on  *  low  standby  power 
consumption.  Only  $19.95 

PLUS— FREE  3  Push  Switches  &  choice  of 
green,  blue,  or  amber  filter. 

also  good  for  marine  and  aircraft  use 


100'  Spool  Green  *30  wire 

Wrap  Wire. , S2.75 

OK  Wire  Hand  Toot 

WSU  30 ..........5.95 

WSU30M  (modified  wrap)  .  6.95 
Battery  operated  wire  wrap  tool 
BW630  Wfaps#3Qwire    34.95 

Uses  2  C  Baft,  not  inc. 

2  General   Electric   C  Batteries 

and  plug-in  charger    1 1 .95 

•  RECTIFIERS 

2  amp  50  volt  20  for  $1,00 
2  amp  1000  voltVQ  for  $1.00 
2  amp  1500  volt  .5  for  1.00 
10  amp  stud  50  volt  .  .  1.50 
10  amp  stud  600  volt  .  4.50 
40  amp  stud  50  volt  .  ,  1.20 
40  amp  stud  750  volt  .  2.05 
100  amp.  stud  200  v .  8.50 
BRIDGES 

2  amp  T05  50  volt .  .  .  .  .35 
2  amp  T05  200  volt  ...  .50 

2  amp  T05  600  volt  ,  .  1.25 

3  amp.  50  volt ,50 

3  amp.  400  volt    1.10 

25  amp.  200  volt   .,  . .  1.50 

25  amp.  600  volt 5.50 

25  amp.  1000  volt    ...  8.50 

VOLTAGE  REGULATORS 
TQ220  Package  SI  .00  each 


Positive 


Negative 

7905 

7906 

7912 

7915 

7918 


or  T05 


$1.10 
.1.10 

-  *  ♦33 


7806 

7808 

7812 

7815 

LM309HTO5 

LM309KT03 

LM723  14  pin 

•  FETS 

MPF102 

£  ii  JO  l  J 

2N5457  

2N5458 

2N5459  

2N5485  

•  DARLINGTON 

MPSA  13 

MPSA  14 

2N5306 50 

•  SCR 

C  106A  55 

C  106B  65 

C  122B  . 85 


ALDELC0 


1  55 

..55 
.35 
..50 
,50 
..55 
..50 

..80 


LOGIC  PROBE  KIT 

Afdelco  is  now  The  sole 
distributor  of  the 
DIGAPEAKEA  logic 
probe  kit.  Now  you  can 
buy  direct  and  save.  Probe 
measures  logic  !,  logic  0P 
and  pulsing  circuits  con- 
ditions formerly  sold  for 
J14J6 

SPECIAL  $1135 

ACCUKEYER  KIT   Sim 

rlar  to  the  famous  ARRL 
Handbook  version,  Kit 
includes  PC  board.  IC 
sockets.  ICs,  speaker 
switch  and  all  parts  and 
instructions. 

ONLY  S19J5 

ACCUKEYER 
MEMORY  KIT 

Adaptable  to  many  kevers. 
Can  store  2  canned 
messages  of  30  characters 
each.  PC  board  IC  sockets. 
iCs  instructions  and  all 
pans.  SI  9.9  5 

CLOCK  CHIPS 

3  J  J  ^    •«•#**■•■•  J»*I3 

531 6  *  * , . m  3.95 

dj  /  o  n  .  * .  *  i  m  * .  j»y%j 
CT7001 .6.95 


RF  DEVICES 


2N2876 

iM 

200  UHe  T060        ! 

£12  IS 

2N337S 

2DH 

UQMHf  T060 

5  60 

2V3S53 

29* 

1ft  MHz  T039 

140 

2N3BG6 

\m 

400  UHi  TQ39 

12b 

2N3926 

im 

17b  MHz  TOGO 

6.30 

2N4427 

LOW 

175  MHz  TQ39 

UB 

2N5&B9 

!UW 

175  MHz  MT71 

4.75 

2NSSS0 

IflW 

176  MHz  MT72 

7.8Q 

?NSS9r 

25W 

175  MHz  MT72 

1025 

2NS913 

1.7SW 

175  MHz  TQ3S 

170 

2*6080 

4JDW 

175  MHz  MT77 

5.40 

2N6&1 

isw 

175  MHz  Ml 72 

1.45 

2N608Z 

25W 

17b  MHi  MT72 

IQJS 

7  N  606  3 

30W 

T7bMH;  MT72 

12.30 

7NGDB4 

AQW 

17b  MHz  MT72 

1B.30 

2J460S4 

40W 

175  MHz  X1Q6PNP 

6  60 

2NG09B 

15W 

175  MHz  X106PMP 

950 

2NSOS6 

2m 

175  MHz  X 106  PUP 

103b 

mtm 

*Wt 

175  MHz  XIOGPfiF  20.00 

GE2t 

tipM 

SO  MHz    X51 

2,15 

GE4€ 

sow 

27MHi    TOb 

6,47 

GE215 

b.bW 

bOMHE   TD22Q 

4,6b 

&E21E 

IbW 

bOMHr   TO  220 

8,97 

GE226 

IWV 

SOMHi    X81 

2  JO 

2ENERS 


i\74€iu  IN7SS 
lN4  72*ia  1*4764 
1NJ333ifl  1N537S 

1N2970io  1 N3D05 
1  M3305-  r^j  IN  3340 


2  Dual  Digital 
12-24  hour  clock  kits 

MOO EL AIDS 

S<i  tta§  .5  dwftlay  LED*  m  •*»  (tlractiw taLwcH  pirt<C  cJtanM  "Kh  i  r*d 
4 rant  *tHm  G*»l  Id*  4  h*fn  m  bfeuduK  tfnf «  S*t  on*  itoxk  ie  GMT 
IFm  g1h*r  to  IdqI  umw  Or  M*i  »  2*  Nom'  focm+t  on  one  etoch  «nd  12 
hotff  on  1h>  Qthmt  Frmmtm  liilmf  1*11  Iht  d&Ck  b«  Htl  ID  1h»  im>raj 
Each  Clock  if  corvlioHed  »parJH*»Y  Cabmtl  mHIU'K  2'A"  X  <H"  X 
9U".  Complatt  K  t\  $44  9^ 

MO&EL  ALD7: 

Font   br»9*M     3  niMt*  tub*  dfl^tty.  C#b»r»»r    it  en  ■ttrkcliM   d*«p  bits 

i«Klucfinf  I  font  fiir*    \H\l\  rinfiliv  ifco<¥h  #t  1h*  p\mh  of  ibutlon   An 

j—^t    1A   jny    ftMpOn      OIUfMrt    HXfJ    rt   2\"    I    3"    R    m\%"     Com^*t«    K« 
13*J95- 


Variable  Power 
Supply  Kit 


400  M* 
1  *»lt 
biwtt 

10  wan 

50  waf 


2  10 
2.40 

4  J5 


Specify 


2*3055 

59 

7ta39Q4ar?Ntt0D 

25 

?N5496u  •  JN6108 

70 

741oi  705  14  Pm  D»P 

25 

555  T  tine* 

.49 

1N914  m414B 

15'fli  .99 

11434  IN60  IN64 

UN.:..!   99 

CA  307fl  D'l  Arnp 

1  50 

lM309»Voit«(o 

1  to 

2HI440T  Ins  Jf»*«8j 

K 

»tm 

H 

2HG103 

S9 

LM7Q9di  74<  Min  Dlf  Op  Amp 

14  uf  IS  Pin  IC  Sockets 

30 

S  to  IS  Voll 

or 

17  to  23VOII 

unit 


^500  m*  r«0wt9TOTI  f«arur« 
currtni  lifniung  and 
Thermal  pfoiecnon 


only  S6-96  plui  f  1 .00  fhipping 


•SB* 


ALDELCO   KITS 


•  MEW  IMPROVED 
ALARM  CLOCK  KIT 

Ofgital  alarm  dock  +Sik  big  ,5  display  LED$ 

•  New  on  board  AC  Transforms  •  12  Hour 
format  with  24  hour  Alarm  •  Snooze 
Feature  •  Elapsed  time  indicator. 

A  natural  for  cars,  campers  and  mobile 
homes,  Use  on  12  volt  clc  with  optional 
crystal  time  base  (not  including  cabinet  I 

SI  9,95 

•  CRYSTAL  TIME  BASE  KIT  $4.95 

Cabinets  In  simulated  walnut  grain  or  black 

leather .,.,.. $4.95 

Plastic    Cabinets    -    blue,    black,  white   or 

$t*tOKe     .     .     .     .     j   m    .    .   m'  m   '*'>    *'"*     -   +   *   •  ^    4   *    •  .*    •••    **."3 

RED  CLOCK  FILTERS $.60 

12  or  24  hour  DIGITAL  CLOCK  KIT  uses  .5 
display  LED,  S3 14  clock  chip  fits  our  stan- 
dard cabinet.  Freeze  feature  .......  518.95 

Blinky  Flasher  Kit 

PC  board,  555  &  all  parts  works  on  9  volts  — 
$2.50,  Mouse  button  -  $1.00 


Ham  TV  Converter 


U£2  on 
regular  TV 


Covers  420   MHz   amateur  band-  Works 
on  unused  TV  channel. 

Kit  ■ $39,95 

Assembled 49.95 


^ittf 


Aldelco  presents  a    ||NJ|  |^^  \^s/    battery  operated 
Frequency  Counter  &  digital  clock  kit  in  one  cabinet 


Frequency  Counter 

Typical  100  Hf  ro  40  MHz 

Accuracy  ,00005% 


Using  a  0.4  Display  this  unit  if  switchable  from  Clock  to 
Counter  while  continuously  keeping  time.  The  clock  can  be 
wired  either  4  or  6  digits  and  either  12  or  24  hour  time. 
Small  size  makes  this  an  attractive  unit  for  Auto  or  Boat  use. 
It  operates  on  12  VDC  or  from  8  AA  Nicad  batteries  (not 
supplied)  with  a  built-in  battery  charger.  Optional  Plug-In 
power  supply  allows  charging  and  an  operating  source  from 
110  Voits  AC. 
Comes    complete    with    Cabtnet,    Instructfons   end   all    parts. 

Kit  . , - -.-"■*•  $99.95 

Assembled    .».♦..*..  ..-  >*•>>■■.*•* .  .  ,  .  1  jy,yb> 

110  Volt  AC  Power  Supply 5-95 

6  General  Electric  or  Gould  AA  Nicad  Batteries 17.95 

Frequency    Counter   with    Memory    in   place   of   Clock  same 
pricing. 


2281A  BABYLON  TURNPIKE,  MERRICK  NY  11566 

516-378  4555 


Add  5%  Shipping.  Add  $1.00  for  order*  under  $10.00*  Out  of  U.S. A*,  Mexico  or  Canada  add  15%  shipping  and  certified  check  or  money  orderi^ 
U.S.  Funds  A2  Look  for  us  at  Miami  Hamhoree 


W«    BaaJai     UALCW    ^U»AN  EMPIRE  (NO   CO 
P  P.O.  SOX  21*10        DALLAS,  TEXAS  7522* 

ORDER  BY  PHONE  CALL  TOLL  FREE  1 -800-527-3450   S2 


-jUr^      '*> 


EXPANDO  RAM  KIT 


32K  FOR  $475.00 

MEMOflV  CAPAOTY 
ME  MOflY  ADOfi€3Sl  NG 
MSMOflY  WHITE 
PROTECTION 
8K   T6K .  24Kr  32K  using  Mos- 
tek MK41T5  with  fiK  Bound- 
aries and  protection.  Utilizes 
DIP  switches   PC  board  cornea 
with  sockets  for  32K  operation 
Orders   now   being    accepted 
Allow  6  to  B  weeks  Tor  del  ivory. 


8K  FOR  $151.00 

INTERFACE  CAPABILITY 
Control,  data  and  address  in- 
put *      utilizes      low      power 
Seftottky  devices 

POWER  REQUIREMENTS 
*3VOC*00MADC 
»1BVOC<00MAOC 
-TBVDC30MADC 

on  board  regulation  Is  provid- 
ed. On  board  (Invisible)  refresh 
is  provided  with  no  wait  state* 
or  cycle  stealing  required, 
M E  MOR Y  ACCE  SS  T I  ME 
IS  375ns 
Memory  Cycle  Time  is.  500ns 


Buy  an  Si 00  compatible  ftK  Ram  flgard  and  upgrade  the  «me  board  to  a  maximum  of 
33K  m  steps  ot  *K  at  your  option  by  merely  purc^aurtQ  more  ram  drips  from  3,6. 
Sales1  At  a  guaranteed  price  —  Look  «i  the  feature*  we  haw  built  into  the  board 
PRICES  START  AT  ST 51.  FOR8KRAMKIT 

Add  $108.00  lor  each  additional  HK  Ram 


S.D.  SALES  NEW 
EXPANDABLE  EPROM  BOARD 

16K  or  32K  EPROM  $49.95  w/out  EPROM 
Allows  you  to  use  either  2708's  for  16K  of 
Eprom  or  271 6's  for  32K  of  Eprom. 

KIT  FEATURES: 

1.  All  address  lines  &  data  lines  buffered. 

2.  Quality  plated  through  P.O.  Board,  in- 
cluding solder  mask  and  silk  screen. 

3.  Selectable  wait  states. 

4.  On  board  regulation  provided, 

5.  All  sockets  provided  w/  board. 

WE  CAN  SUPPLY  450ns  2708Ts  AT  $11 .95 
WHEN  PURCHASED  WITH  BOARD. 


Z-80CPU  BOARD  KIT—  $139. 

CHECK  THE  ADVANCED  FEATURES  OF  OUR  2-flO 
CPU  BOARD  Expanded  eat  of  158  in  it  ructions.  8QBQA 
software  capability,  operation  from  a  single  5VQC  power 
supply,  ai*ayi  slops  on  an  Ml  state,  true  sync  generated 
on  card  fa  real  pJui  faemrv'h  dynamic  rfffnasti  and  NMl 
available.  e«ltw  2MHZ  or  4MHZ  operation,  quality  double 
Sided  plated  through  PC  board;  parts  plus  Sockets  pr.ced 
lor  ell  IC's.  "Add  S10  ewtre  for  Z— 80A  chip  which  allows 
4MHZ  operation,  Z— 60  chip  with  Manual  —  fW.flG 


8KLOW  POWER  RAM  —  $159 


Fully  assembled  and  tested 
Nat  A  kit  Imsai  —  Alt  air  — 
S-1G0  Bu»  ccmpatibie  uses 
tow  power  Static  2tL02-500ns 
tulty  buffered  on  board  regulat- 
ed, quabty  plated  through  PC 
board,  including  adder  rneatt.  a 
pee.  dip  switches  for  address 
select. 


4K  LOW  POWER  RAM  KIT 


Fully  Buttered  —  en  board  regulated  — 
reduced  power  consumption  utilizing 
tow  power  21UE  -  1  500ns  RAMS  - 
Scents  provided  for  aH  IO  Ou»J'ty 
plated  througn  PC  board  -  Add  HO  tor 
2S0n§  RAM  operation 


The  Whole  Works  -  $79.95 


MUSICAL  HORN 

One  tune  supplied  with  each  kit.  Additional  tunes  —  $£.95 
each  Specie*  tunes  available  Standard  tunes  now  available  — 
Dmi*  —  Eye*  of  Texas  —  On  Wisconsin  —  Yankee  Doodle 
Dandy  —  Notre  Dame  —  Pink  Panther  —  Angle  War  Song  — 
Anchors  Away  —  Never  on  Sunday  —  Yetlow  fltase  of  Ten**  — 
Deep  in  the  Heart  of  Texas  —  Boomer  Sooner  —  Srtdga  over 
fliver  Kwai. 


CAff  4  BOAT  KIT 
$34.95 


HOME  KIT 
I24.W 


Special  Design 
Case  $3  50 


Jumbo  LED  Car  Clock  Kit 


FEATURES 

A    Bowrnar  Jumbo  .5  inch  LED  array 

8    MOSTEK  -  50250  -  Super  clock  chip 

C-  On  board  precision  crystal  time  base. 

O    T2  or  24  nout  Heat  Time  format. 

E    Perfect  for  cere,  boats,  vans,  etc. 

F    PC  board  and  ati  parts  [less  casaj  >nc 

Alarm  option  —  $1,50 

AC  XFMfl  -  11  50 


« 


DIGITAL  LED  READOUT 
THERMOMETER  —  $29.95 


«: 


$16.95 


Features   utrtmis  dual  t  f2 "  dopUys 
UsesSiliCDBDi  LD131  smgiecfiip  CMOS 
AtD  converTer.  Kit  includes  ait  neces- 
sary parts  {etcepl  easel,  AC  fine  cord 
and  power  supply  included.  0-143*   F. 


6  DIGIT  ALARM  CLOCK  KIT 

Features:  Utronix  dual  1/2"  displays,  Mostek 
50250  super  dock  chip,  single  LG.  segment 
driver,  SCR  digit  drivers.  Kit  includes  all  ne- 
cessary parts  (except  case).  Xfmr  optional. 
Eliminate  the  hassle, 
AC  XFMR  —  51.50  Cm*  M-S0 


5  Digit  Countdown  Utility 
Darkroom  Timer  Kit 


Bow  mar  4  Digit  LED  Readout  Array 
Full  16"  Utronix  Jumbo  Dual 
Digit  LED  Displays 

4  JUMBO  .50"  DIGITS  ON  ONE  STICK* 
WITH  COLONS  &  AM/PM  INDICATOR 

S3  95 
DL722-C.C.  DL728-C.C. 

DL  721  8  0.  A.  DL727-C.A. 

99c  $1.29 


Features'  Large  LED  W  displays 
Oper  from  5  1  sec.  to  50  min 
59  99  sec  5A-M5V.  Reiay  included  to 
control  apptiancee.  Oparatee  on  115V 
AC,  Displays  can  be  turned  off  far  total 
darkness  while  counting.  All  necessary 
parts  Included. 
Special  design  case  $3,75. 


%**** 


$44.95 


6  Digit  General  Purpose  or 
Computer  Timer  Kit  —  $29.95 

Features  Large  LED  1  / ?"  displays,  Mostek 
50397  counter  display  /driver,  counts  up  to 
59  mini/tea.  59.99  seconds  with  crystal  con- 
trol ted  1  i  TOO  second  accuracy,  oper  alee  on 
115V  AC  or  12V  DC  supply.  All  necessary 
parts  included,  Special  design  case  $375- 


NEW  COMPETITION  CHESS  TIME  KIT 

WITH  TWO  INDEPENDENT  F.VE  DIGIT 

1/2"  LED  DISPLAYS 


The  timers  can  be  used  in- 
dependent! y  or  coupled. 
The  Itmsr  can  be  set  lo  59 
minutes  59.9  seconds  at  0.1 
intervals.  Kl|  Includes  all 
necessary  parts  and  an  at- 
tractive woodgj-ain  case 


$79.95 
Complete  Kit 


Low  Cost  Cassette 

Interface  Kit 

$14.95 


af-rj* 


Features:  K,C    standard  24O0M2OD  HiT  300  8aud.  TTL,  I/O 
compatible,  phase  lock  loop,  22  pin  connector  Feeds  serial  data 
via  microprocessor  a  I/O  ports  and  from  cassette  I  ape  recorder 
S14.35 


RAM'S 


HUE-SOONS 

?1L02-25QN$ 
2tT*  — 4K 
1101A-2M 
1103  —  IK 
MK4115-BK 
7*5  500-256 


SmSO 

&M5.95 

M95 

Q/S4.00 

.35 

1&.45 

395 


CPU'S 


2 — B0  includes  manual 
2— BOA  includes  manual 

aoaoACPUBair 
eooa  CPUs  bit, 


3*gs 

tl.95 
695 


THEHMIJTOM 

M£PCO  —  MErtT 

ISHOHM 

SrSl.QO 


in  MFD  —  MB 
vwsc  PCiesd* 
as/ei. 


PROMS 


lrB4A-1K-1  5us  39Scrl0l36 

??06  -  8K  mref  ■  *$Gft*  4  95 

5KM-4K  /« 

mi9—  IK  2  50 

27rj8SSaK»tgne|i^s€50n]  9.95 


COUNTER  CHIPS 

MK503sre  Dig  1 1  elapsed  timer  ...  fl.fi 
MK50250  Alarm  dock  4  9 

MK5O380  Alarm  chip  2€ 

MKS099S  6  dign  up  t  oewn  counter  1 2  $ 
MK50C2  4  d»git  counter  B.S 

MKS02t-Ca1  chip  so.  na*  2J 


Pholncall  *»■! 

We  t«uQM  •liiiwal 
jooh,  rr«m  *  etfl  US 
fMa.  Thf  M  pfOOuCi 
tvmiMi        trnatl, 

**m6nrr    arc    du^ 


iij  it  ,oo 


MICA  TRIMMER 
PC402Mlni|4urf 

4rsi 


TANTAtUM  CAR 
1MFD  OVtC 

pcteArja 

I i tar  It. « 


Caro*! 
inrHamtrn 

am 


PL ft5l K  MEAD- 
OUTfnLtEPtS 

O'^frnxr    did  XI 
d^    mo    caicua- 

.ari    P^dlgrM 

MtnLE&andovw 

aj|Bfiaseaass 

AMSEft-lfarsi 


FLAT  PACK 
K  ABSOAI, 

PLAT  PACK  Se» 

SEW1ES  SPEOAL 

BUY  FFIOM  ITT 

P«vk«T0f  I1.O0 


araMMADCout 

UN  tf  TV  Svt  1  i 

*  5%  ana  l  5  wh 

iax    Vnr  E*o«* 

nrfi 


TTLi 

CcnlaimiPH0h 

jiasiifiiaST'iriii 
se/ti-se 


MICRO-DIP      $1.95 

New  —  Series  2300 

The  World's  Smallest 
Coded  BCD  DuaMn-Line 
Sw^eh  i  PC  Mount 

2300  02G  BCD  1  -2^B 
23TXJ  12G  BCD  t-2^8 
Compliment 


tJTTTPCC 
tCTTTPEC 

YOyfi  chocs 
iim 


AUTO  COL 
TltAMF 

kH^fattrvBtp 

tnsi 


RESISTOR 

Ipaetpl! 
22   Onm     1    VVtfl 
CarCvri  Qaryp  iOV 
H>na>¥Mu>  Pta^ 

Halpl    ^Wt    CnuQf^l 

■00  000  piacati 
3fe      »tartl- 


ITaAnSlSTOR 
AUOK) 

antf .  Wf  Spaa 


MEWCAMtlOM 

JACK! 
PAffT  I  450-AJtj 

QAienwii 


DISC  CAP  AMT. 

PC    bMtt      Al     >«H1 

ladiftnBnl  t4Iuh 

aare  vaajsi. 

BDfSlOO 


THIMMEPPdTS 
(OK.      3BK       2K 

I^THL    Bataaui    "U*      *i_i 

TOUR  CHOICE 
I0IS1 


SILICON 
fteCtlFIER 

iHaoor  tiv 

PAlMC  UHI TS 
t0.'  1 1 


JOYSTICKS 

FOUR100K-OHMS 
POTS 

Ideal  for 

electronic 
games  '$3,95 


PC  LEAD  DIODES 

-^oo'saoo 

1N*X9 

—  ioo  ptv 
avatJB 


MICROPROCESSOR 
CHIPS 


8212  - 1  ( O  port 

350 

4214  — P.!  C 

1296 

B2TG  —  Non  Invert  BuA 

495 

8224  —  Cfock  Gen 

. . .  4.95 

8226  —  invert  Que 

3fl5 

PIOtorZ-BO 

14.95 

CTC  for  Z— 60 

1495 

A22&  Sys.  Controller . 

.    .8.20 

a25i  Prog  oomm  intarface 

10  95 

8256  Prog  perp.  Interface 

13  50 

A&2D  Duaf  Line  Hecr 

*  n 

8630  Ouai  LinaLV 

1  75 

25t30w  Oan 

750 

8838  Ouad  Bui  R«vr 

5  00 
99 

r*LiiiJoN  —  ireoecooer 

fiT97-l-lex  Tn- Slate  Buffer 

i  25 

UflByi48lrRS232  . 

l  50 

Tfl  16029  Uarl       ... 

.3  96 

STANDARD 

ANT.  Tia. 
Lead  tor  Am  Ho 

uc  on  m  TV  i 

UT1 


Z-80  PROGRAMMING 
MANUAL 

IN  DEPTH  DETAIL  OF 

THE  Z-80  CPU 
MICRO-COMPUTER 

S.D.  Sales  Special 
$9.95 


CALL  IN  YOUR  BANKAfoErV 
ICAHD  (VISA)  OR  MASTER 
CHARGE  ORDER  IN  ON  OUR 
CONTINENTAL  TOLL  FREE 
WATTS  LINE: 


Chooae  $1,  Free  Merchandise  From  Asterisk  Items  on  each  $15  order 

Texas  Residents  Call  Collect:  «^,  ~ 

214/271-0022  Zerms  -  60  vay 

1-800-527-3460 


DEALER  INQUIRIES  INVITED) 


Money  Mack  Guarantee! 


\ 

NO  CODrs+  TEXAS  RESIDENTS  ADD 
B%  SALES  TAX,  ADD  5%  OF  ORDER 
FOR  POSTAGE  fit  HANDLING  .  OR 
DERS  UNDER  $10  ADD  75c  HAND 
LING, FOREIGN  ORDERS  -  U  S. 
FUNDS ONLY' 
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HI 

Features: 

Custom  computer  grade  commercial  components,  capacitors,  and  tube  sockets 
manufactured  especially  for  high  power  use — fieavy  duty  10Kw  silver  plated  ceramic 
band  switches  *  Stiver  plated  copper  tubing  tank  coil  •  Huge  4"  easy  to  read 
meters — measure  plate  current,  high  voltage,  grid  current,  and  relative  RF  out- 
put ■  Continuous  duty  power  supply  built  in  *  State  of  the  art  zener  diode  standby  and 
operating  bias  provides  reduced  idling  current  and  greater  output  efficiency  *  Built  in 
hum  free  DC  heavy  duty  antenna  change-over  relays  •  AC  input  110V  or  220V  AC, 
50-60H?  -  Tuned  input  circuits  ■  ALC-rear  panel  connections  for  ALC  output  to  ex- 
citer and  for  relay  control  *  Double  internal  shielding  of  all  RF  enclosures  ■  Heavy 
duty  chassis  and  cabinet  construction  and  much,  much  more. 


The  New  Sigma  XR3000D 
Linear  Amplifier 
Compare! 


■^ 


it 


HOLIDAY  SALE 

$699 

2  Dbv  A"  Shipment 
I  Anywhere  in  U.S. 
Air  pert  to  Airport  $35 
Alaska  and  Hawaii  Slightly  Higher 

Full  band  coverage  160-10  meters  including  mars. 

2000  watts  P.E,P  SSB  input.  1000  watts  input  continuous 

duty,  CW.  RTTY  &  SSTV. 

Two  Eimac  3-500Z  conservatively  rated  finals, 

All  major  HV  and  other  circuit  components  mourned  on 

single  G-10  gtess  plug  in  board  Have  a  service  problem' 

(Very  unlikely)  Just  unplug  board  and  send  to  us. 

Heavy  duty  commercial  grade  quality  and  construction  sec- 

ond  to  no  other  unit  at  any  price! 

Weight.  90  lbs.  Size:  9V  (h)  x  16"  (w)  x  1SW  (di 


HOLIDAY  INTRODUCTORY  SPECIAL! 

New!  Sigma  Model  AF250L 
Deviation/Modulation  Meter 

Fully  Certifiable  for  Commercial  Use 

Features: 


HOLIDAY  SALE 

$169 


Exuernniy  stable  local  oscillator  for  easy  measurement  of  HF.  VHF,  and  UHF  bands 
employing  negative  feedback  to  insure  extremely  higli  stability  *  Easy  to  read,  accurate 
linear  scale  •  Dln»ct  off  the  air  aiflftal  measurement  capability. 

Specifications:  MP  iT»~ 

frequency:  1.8MHZ-520MHZ  3  range  select  (A.  B.  C,  EXT).  A  range:  265  MHZ-4GMHZ,  B  range  48MHZ-6GMHZ.  C  range:  140MHZ-156MHZ. 
EXT,  range:  1.8MHZ-520MKZ  (Need  Signal  Generator) -Generous  overranges-lnput  level  (1)  Through  type  input  level  IW-2Q0W  (,RF  Input  Ter- 
minal) (2)  Direct  input  level  More  than  80db/50ohrn  impedance*  Amplitude  modulation  degree:  0-100%*  Frequency  deviation 
0-20KHZ  ■  Accuracy:  -W-3%  of  full  scale-  Intermediate  frequency  1Q.7MHZ-  Local  input  frequency  (EXT  Range)  ■  Measuring  frequency 
+  /-10.7MHZ  *  RF  Attenuator:  0-60db  variable-  Audio  signal  oscillator  (1)  Audio  Frequency — 1 .0G0HZ  (1  KHZ),  (2)  Output  level— Mo  re  than  IV 
RMS  -  Power  Source:  AC1J7V*  Dimensions:  H-5W  (140mm).  W-101  V*  (260mm).  D-7V  (184mm)  •  Weiqht  7  lbs. 


SIGMA  RF-2000  SWR  &  POWER  METER 


Intfoduciory  Price 


C*l  PWR  Stain  200W- 
20QCW  Freq  Range  3.B- 

1BO  MHz  Please  do  nol 
confuse  the  HF2000  with 
similar  appear i ng  lower 
prced  unil*.  A F 2QOO  n  in 
indjvuduelfy  calibrated 

professions!  guility 
tnstmment  Un equated  «i 
many  Times  *h*  pric*  Sum 


SPECIAL  SCANNER  SALE 


FOR  KENWOOD  1  R  740GA 


li. 


■  ■  . 


14  Cnsnnsi  Program  mat** 
reo  t1t»—  866 


FMSC-l  rao  si  §9  —  §99 
7400  5cann«f  II  Reg  1 109  4119 


fMSC-1  Scanner  for 
KDK  FM  144  and  7400 
Scanner  II  for  Trio- 
Kenwood        TR  740OA 

•  Full  scan  14$  and  147 
MHi  consacu lively  or  1 
MHz,   or  any  MHi  r&nfra 

•  Scan  rata  1  MHe/2 
seconds  ladjusiabtei  • 
Controls  Scan  Hold 
Latch  -Delay  BOO  KH* 
offset  (off.  up.  down  { 
program  1  MHz  •  Simple 
mataltalion 


HKDK 


SPECIAL  SALE 
FM1 44  Accessor 


Toucti  Tone  Pad *59 

Touch  Tone  Pad  wrth  10  Number 

Proarammabte  Memorjf ..   499 

Prryata  Call  Decoder  for  use  wtlh 
and  Pfoflrafnmad  by  Any 

Touch  Tone  Pad » 475 

Audib la  Tone  Encoder  Decoder  IQS 
Scanner  Random  Any  Range     »99 
MARS  CAP  Option  Kft  ■  An*  Fraquoncif, 

FMOF  1  Offset  Oot.on  Kn     2  Extra 

Ppsn<ori«.  Crystals  Reouired       f  10 


FMTP-l 
FMTP-2 

FMTD-1 


SC-11A 
FMSC-t 


FMOF  2   -1  MHi  Offset  Ophon  Kit  (No 

Crystals  io  Buy)       .,.-   410 

FMTE  1    Sub  Audible  Ton*  {100  Ht- 

AdiuitaOfe  67-203  Hrt    fl& 

Owners  Manual  {£itre|  .  .  , *5 

FM  2015R  Accstsqfies 

FMPS  4R     Reg  u  la  led  AC  PS  S49 

FMMC-1  Microphone  wuri  Built -in 

Touch  Ton*  Pad 649 

MAPS.  CAP'    Option  Kit  -  Any  Frequency, 

Any  Spilt  , .  .  »fi 

FMAT  1    V»  Wan  Portable  Antenna  for 

Hotel  Motel  or  Apartment     .  $7  95 

Extra  DC  Cord  &  Plug ...... i3  5Q 

Service  Manuaf  ».♦««-«  .44  00 
Mounting  Bradtei  tE*tra i  *6  00 


Standards  ew  2  Meter 

FM  Transceivers 

Model  SRC  146A  Special  Sale 

S3 14 
4  Xt  3ft  34  44  and  94  94  NC 

USA  2  Deluxe  Base  Charge       $4  7 
PT3644  Lejcttet  Case  Si 2 

AT  19  Rubber  AnT  and  Whip      .S10 
Nl-cads  ..530 

Reg    S413 


NEW!!!  Touch  Tone  pad 
completely  wired  and 
ready  to  plug  m-$69  00 


PnS$289 


AMATEUR-WHOLESALE  ELECTRONICS 


8817  S.W.  129th  Terrace,  Miami,  Florida  33176 

COURTEOUS  PERSONAL  SERVICE— SAME  DAY  SHIPMENT-  Prices  subject  to 
Telephone:  (305)  233-3631  ■  Telex  51-5628  *  Store  Hours:  10-5  Mon  -Fri 


change  without  notice 

A21 


NEWf  6  METER 
FM50-10SXR1I 


51  GO  53  996  MHi   600  channeJs 
Holiday  Sale— r*r*ce  4339 


NEW  COE  HAM  III  ROTATORS 
Reg  S159.95 — S125 


Atlas  210X-215X  and  350-XL 

Pi#jur  wfJia  lor  ipeciaJ 
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NEW! 

THE  FUTURE  NOW! 

FM2015R 


EBBKDK 


Does  Your  Unit  Cover  The  New 
Sub  band  144.5  -  145.5  MHi? 

FM2015R  Does,  PLUS  MARS-CAPI* 


All  Solid  State-CMOS  PLL  digital  synthesized  -  No  Crystals  to  Buyl  5KHz  steps  - 
144-149  IV!  Hz- LED  digital  readout  PLUS  MARS-CAP.* 

•  5  MHz  Band  Coverage- 1000  Channels  (instead  of  the  usual  2  MHz  to  4MHz-400 
to  800  Channels)  •  4  CHANNEL  RAM  IC  MEMORY  WITH  SCANNING  • 
MULTIPLE  FREQUENCY  OFFSETS*  ELECTRONIC  AUTO  TUNING -TRANSMIT 
AND  RECEIVE  •  INTERNAL  MULTIPURPOSE  TONE  OSCILLATOR  •  RIT  • 
DISCRIMINATOR  METER- 15  Watts  Output-  Un  equaled  Receiver  Sensitivity  and 
Selectivity  -  15  POLE  FILTER,  MONOLITHIC  CRYSTAL  FILTER  AND 
AUTOMATIC  TUNED  RECEIVER  FRONT  END,  COMPARE!  •  Superb  Engineering 
and  Superior  Commercial  Avionics  Grade  Quality  and  Construction  Second  to 
None  at  ANY  PRICE. 


INTRODUCTORY 
PRICE 


$ 


399 


oo 


Regulated  AC/PS 
Model  FMPS  4R  . 


•49.00 


AGO 

OQQ 

odd 


FMMC-1  Micro- 

phone witti    Built-in 
Touch  Ton*  Pad. 

•  New!  Auto  K*yup 

•  LED  indicator 

•  Adj.  Iflvfil  and  tone 
balance 

•  only  3-3/4"  x  Z 


M n -mttiim  ' " fflttni nrtiilMMMMrigfWfiTTiWiiiiiiiiiriri"- ' " fii  MMmTOiJiiniii iHmy.vi. \{. . Mvii\\{imi, 


$ 


4900 


FREQUENCY  RANGE:  Receive  and  Transmit:  144.00 to  148.995 

MHz,  5Khz  steps  0000  channels  )  INCLUDING  NEW  BAND  144,5- 

1455MHz  +  MARS^CAP.* 

LED  DIGITAL  READOUT, 

A  CHANNEL  RAM  SCANNER  WITH  IC  MEMORY  Program  any  4 

frequencies  and  reprogram  at  any  time   using  the  front  panel 

controls- scan  all  or  pert  of  the  memory -search  for  occupied  (closed) 

channel  or  vacant  (open)  channels.  Internal  Ni-Cad  included  to  retain 

memory  (no  diode  matrix  to  wire  or  change), 

MULTIPLE    FREQUENCY    OFFSETS:    Three    positions    AP&C, 

provided  for  installation  of  optional  crystals:  EXAMPLE  -  1  MHz 

offset,  Duptex  Frequency  Offset  Built  in  -  600  Khz  PLUS  or  MINUS  5 

KHz  steps,  plus  simplex,  any  frequency. 

INTERNAL  MULTIPURPOSE  TONE  OSCILLATOR   BUILT  IN: 

1  ?50Hz  tone  burst  for  "whistle  on  operation"  and  sub-audible  tone 

operation  possible  by  simply  adding  a  capacitor  across  the  terminals 

provided.   Internal   2  position  switch  for  automatic  and  manual 

operation,  tone  burst  or  sub  audible  tone  PL  -  adjustable  60-203Hz 

(100  Hz  provided  J. 

AIRCRAFT  TYPE   FREQUENCY  SELECTOR    Large  and  small 

coaxial ly    mounted    knobs    select     lOOKHz    and    10KHz    steps 

respectively.  Switches  click-stopped  with  a  home  position  facilitate 

frequency  changing  without  need  to  view  LEO's  while  driving  and 

provides  the  sightless  amateur  with  full  Braille  dial  as  standard 

equipment. 

FULL  AUTOMATIC  TUNING  OF  RECEIVER  FRONT  END  AND 

TRANSMITTER  CIRCUITS:  DC  output  of  PLL  fed  to  vara  ctor  diodes 

in  all  front  end  RF  tuned  circuits  provides  full  sensitivity  and 

optimum  intermodulation  refection  over  the  entire  band.  APC(AUT0 

POWER  CONTROL)  -  Keeps  RF  output  constant  from  band  edge  to 

band  edge.  NO  OTHER  AMATEUR  UNIT  AT  ANY  PRICE  has  these 


features   which   are  found   in  only  the   most  sophisticated  and 

expensive  aircraft  and  commercial  transceivers. 

TRUE  FM:  Not  phase  modulation -for superb  emphasized  hi-fi  audio 

quality  second  to  none. 

RIT  CONTROL:  Used  to  improve  clarity  when  contacting  stations 

with  off  frequency  carrier 

MONITOR  LAMPS:  2  tED's  on  front  panel  indicate  (1)  incoming 

signal- channel  busy,  and  (2)  Transmit. 

FULLY  REGULATED  INTEGRAL  POWER  SUPPLY:  Operating 

voltage    for    all    9v    circuits    independently    regulated.    Massive 

Commercial  Hash  Filter. 

MODULAR     COMMERCIAL     GRADE     CONSTRUCTION:     6 

Unitized  modules  eliminate  stray  coupling  and  facilitate  ease  of 

maintenance. 

ACCESSORY  SOCKET:  Fully  wired  for  touch  tone,  phone  patch, 

and  other  accessories.  Internal  switch  connects  receiver  output  to 

internal  speaker  when  connector  is  not  in  use. 

MULTI-PURPOSE     METER:    Triple     Function     Meter    Provides 

Discriminator  Meter,  "S"  Reading  on  receive  and  Power  Out  on 

Transmit. 

RECEIVE:  Better  than  25uv  sensitivity,  15  POLE  FILTER  as  well  as 

monolithic  crystal  filter  and  AUTOMATIC  TUNED  LC  circuits  provide 

superior  skirt  selectivity  -  COMPARE! 

HIGH/LOW   POWER   OUTPUT:    15   watts  and   1    watt,  switch 

selected.  Low  power  may  be  adjusted  anywhere  between  1  and  1  5 

watts.  Fully  protected -short  or  open  SWR. 

OTHER  FEATURES:  Dynamic  Microphone  built  in  speaker,  mobile 

mount,  external  5  pin  accessory  jack,  speaker  jack,  and  much,  much 

more.  Size  2Vi  x  7  x  7Va.  All  cords,  plugs,  fuses,  microphone  hanger, 

etc.  included.  Weight  5  lbs. 


Manufactured  by  one  of  the  world's  most  distinguished  Avionics  manufacturers,  Kyokuto  Qenshi  Kaisha,  Ltd. 

First  in  the  world  with  an  ail  solid  state  2  meter  FM  transceiver. 


m  AMATEUR-WHOLESALE  ELECTRONICS 

8817  S,W.  129th  Terrace,  Miami,  Florida  33176  DEALER  INQUIRIES  INVITED. 
Telephone  (305)  233-3631  •  Telex;  51-5628  PLEASE  ORDER  FROM  YOUR  LOCAL 

U.S.  DISTRIBUTOR  DEALER  OR  DIRECT  IF  UNAVAILABLE 


Rtgtontl  Silsii  &  S«rvic»  Cnitin: 

Ncrth«*it:  Buzufdi  Say  Electronic* 

Bultmrd*  Bay,  Mum 

{A17J  7&S  3376 

Eatt:  SanfOfd  Comrtiuntaatkifi*,  Inc. 

Cok>nn.  N.J, 

(2011  674  3003 

Mrdwaft:  Umverul  Strvic* 

Columbus,  Ohio 

ffl14)  221  2336 
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whoA  do  you 
q\vz  Hie  man 
who  has 
everything? 

a  box 
to  put  it  in. 


n 


II 


ii.  ■ 


ts 


73  Magazine,  as  thick  as  it  is,  is  more  like  a  floppy  when  it 
comes  to  standing  on  the  bookshelf.  Enter  the  new  73  Magazine 
Library  Shelf  Boxes,  sturdy  corrugated  cardboard  boxes  which 
will  hold  your  magazines  on  the  shelf  and  keep  them  from 
flopping  around. 

Yes,  we  know  all  about  binders  ...  we  have  them  too  . . , 
and  we  sell  them,  but  binders  are  a  drag  when  you  want  one 
copy  of  a  magazine.  And  they  cost  like  sin  (which  costs  plenty). 

Just  to  be  rotten  [a  talent  we  are  trying  to  develop,  but 
which  comes  hard),  we  have  self-sticking  labels  for  the  boxes, 
not  only  for  73  Magazine,  but  a  bo  for  Kilobaud  ,  *  .  and  for 
Personal  Computing,  Radio  Electronics,  Popular  Electronics, 
Interface  Age,  and  . . .  yep  «  . .  Byte.  Hch,  hen!  Just  ask  for 
whatever  stickers  you  want  and  well  throw  'em  in  with  your 
box  order.  Hams  may  want  our  labels  for  CQt  QST  or  Mam 
Radio,  if  they  get  any  of  those  magazines-  This  is  a  way  you  can 
buy  one  set  of  matching  boxes  and  line  'em  up  on  your  shelf  .  . . 
looks  very  nice  that  way, 

The  boxes  arc  a  white  color  and  are  particularly  resistant 
to  dirt,  a  real  plus  for  white  boxes.  There's  some  kind  of  funny 
plastic  finish  on  'em. 

You'll  probably  do  like  most  people  who  have  tried  these 
so  far  and  order  one  or  two  for  starters  .  .  .  then  get  a  couple 
dozen.  The  postage  on  these  is  the  killer  ...  so  one  box  costs 
$2,00  post  paid  and  $1.50  for  each  additional  box,  7  for  S10. 

Unless  the  magazine  gets  a  whole  lot  fatter  than  it  is  right 
now  these  boxes  should  hold  a  full  year  of  73  ...  or  Kilobaud. 

One  side  is  cut  low  to  permit  you  to  see  the  binding  of 
the  magazine  *  *  *  and  note  that  we  are  now  printing  the 
information  on  the  top  pari  of  the  binding  so  it  will  show  in 
these  boxes*  You  can  put  the  boxes  on  your  shelves  with  the 
bindings  showing  or  with  just  the  white  board  showing,  there  axe 
little  marks  to  help  you  center  your  labels  on  either  side. 

Your  magazine  library  is  your  prime  reference,  so  keep  it 
handy  and  keep  it  neat  with  these  strong  library  shelf  boxes. 


Send  me boxes  for  73  Magazine  Shelf  Storage  at 

52,00  for  the  first  box  and  SI. 50  for  each  additional 

box,  or  7  for  SI  0*.  Include  the  following  labels; 


.Enclosed  □  Cash   □  Check  DM.O. 


Bill:  D  American  Express  D  BankAmcricard 
□  Master  Charge  Expiration  date 

Card  # I    I    I    I    I    I    I    I    I    D 


n 


Signature 
Name 


Address 


City 


State 


Zip 


73  MAGAZINE  LIBRARY  SHELF  BOXES 
Peter  borough  NH  03458 
or  call  Toll  Free  (800)  258-5473 
NH  &  Evenings  (800)  251-6771  73/1/78 

Add  $1 .00  shipping  &  handling  charge  for  each  order. 
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"36.50 

plus  $1.50  s/h 
NY  res.  add  tax 


Features:  CMOS  Electronic  Keyer 

► State-of-the-art  CMOS  circuitry 

►  Self  completing  dots  and  dashes 

►  Dot  and  dash  memory 

►  Iambic  keying  with  any  squeeze  paddle 

►  5-50  WPM 

►  Speed,  volume,  tone  controls,  side  tone  and  speaker 

►  Low  current  drain  CMOS-battery  operation 

►  Deluxe  quarter-inch  jacks  for  keying  and  output 

►  Handsome  eggshell  white  base  —  woodgrain  top 

►  Compact  and  portable  -  1-7/8  x  4-1/4  x  6-1  /4 

►  Grid  block  keying 

►  Wired  and  tested  -  fully  guaranteed  -  less  battery 

Dealer  inquiries  invited 

Electronics,  Inc. 

R  A  C        1 106  Rand  Bld9- 

Buffalo   NY   14203     TW 
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How?    By  subscribing 
to  73  Magazine.  That's  right, 

by  subscribing  you  save  $9.00  over  the  single 

issue  price  and  you  won't  miss  a  single  issue  of  the 

Biggest  and  Best  Amateur  Radio  magazine  there  is!  Would 

you  believe  over  425  articles  in  1977?  Articles  on 

construction  projects,  theory,  antennas,  test  gear, 

gadgets,  microcomputers  and  more!  That's  less  than 

3Vi  cents  per  article!  And  in  all  those  articles,  there's 

probably  one  that  will  save  you  tens  or  even  hundreds  of 

dollars  in  costly  mistakes  —  now  that's  being  thrifty! 


SAVE  ME  $9.00  IN  1978!  Sign  me  up  for  73  Magazine. 

I'm  enclosing  $15.00  for  one  year.*  □  Check  D  Cash  CI  Money  Order 

D  Bill  me  $15.00.  I've  signed  below. 

Bill:  D  Master  Charge  □  B  AC/ VIS  A  D  American  Express 


Card- 


Exp.  Date  _ 


Signature  ("BUI  mes"  &  charges) 


Name 


Address. 


City 


Stale 


Zip 


*US  &  Canada  only.  Please  send  tor  foreign  rates. 

Send  to  73  Magazine,  Peterborough  NH  03458,  or  have  your  credit  card  handy  &  call  our  toll  free 

subscription  number  l-(800)-258-5473.  Offer  expires  in  60  days. 


73/1/78 
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For  a  little  bit  extra 
YOU  CAN  go  first  class  / 

....  And  binders  for  your  73  Magazines  are  the  first  class  way  to  go. 

Your  back  issues  of  73  are  your  very  best  encyclopedia  of  electronics  and  you  don't  want  to 
take  any  chances  on  losing  any  of  them.  If  you  put  them  into  the  handsome  73  Binders  you'll 
have  your  copies  when  you  want  them  .  .  .  and  all  together  with  that  yearly  index  in  the 
December  issue.  Why  is  it  that  the  article  you  need  the  most  is  always  in  a  missing  issue?  Let's  see 
. ,  .  did  Charlie  borrow  it  or  did  it  get  lost  when  we  cleaned  up  last  year?  Get  a  binder .  .  .  only  $6 
in  red  with  gold  lettering.  Two  for  $1. 


Use  the  order  card  in  the  back  of  the  magazine  or  itemize 
your  order  on  a  separate  paper  &  mail  to: 

73  Magazine  Binders 
Peterborough  NH  03458 


Be  sure  to  include  check  or  detailed  credit  card  infor- 
mation. Add  $1.00  shipping  &  handling  charge  for  each 
order. 


Think 


Here  in  this  fourth  volume  of  the  73  TEST 
EQUIPMENT  LIBRARY  are  42  home  construc- 
tion projects  for  building  test  equipment  to 
work  with  your  ham  station  and  in  servicing 
digital  equipment.  Counters,  scalers,  frequency 
standard,  synthesizers,  logic  probes  .  .  .  JUST 
ABOUT  EVERYTHING  you  need  and  can 
build    with     ICs.    IC    TEST    EQUIPMENT  ••  • 


f£^2?*"or 


Use  the  order  card  in  the  back  of  the  magazine  or  itemize  your  order  on  a  separate  piece 

of  paper  and  mail  to:   73  r^^  Bookshop,  Peterborough  NH  03458 


Be  sure  to  include  check  or  detailed  credit  card  information.  * Add $7.00  shipping  and  handling  charge 
for  each  order. 
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The  ONL  Y  Complete  License  Study  Guides 


•  NOVICE  STUDY  GUIDE  —  Here  is  a  completely  new  study  guide  and  reference  book  for  the  potential  ham.  This  is  not  a  question/answer 
memorization  course.  Electronic  and  radio  fundamentals  are  presented  and  explained  in  an  easy-to-understand  fashion,  preparing  the 
beginner  for  the  Novice  exam.  Includes  the  latest  FCC  amateur  regulations,  as  welt  as  application  forms-  Easily  the  best  path  into  the 
exciting  world  of  ham  radio!  $4,95.* 

•  GENERAL  CLASS  STUDY  GUIDE  —  A  complete  theory  course  for  the  prospective  General  or  Technician.  This  reference  explains 
transistor,  amplifier,  and  general  radio  theory,  while  preparing  the  Novice  for  the  "big"  ticket.  After  getting  your  ticket,  you'll  use  tfiis 
guide  again  and  again  as  an  electronic  reference  source.  Not  a  quest  ion  /answer  guide  that  becomes  dated  when  the  FCC  updates  the  amateur 
exams,  $5.95.* 

•  ADVANCED  CLASS  STUDY  GUIDE  -  Ready  to  upgrade  your  license?  To  prevent  retaking  the  FCC  theory  exam,  you  need  the  73 
Advanced  theory  guide.  SSB,  antenna  theory,  transmitters,  and  electronic  measuring  techniques  are  covered  in  detail  in  this  easy-to-follow 
study  guide.  Special  modes  and  techniques,  such  as  RTTY,  are  also  treated.  An  engineering  degree  is  not  necessary  to  master  Advanced 
theory  —  try  this  book  before  visiting  the  examiner's  office  1  $3.95,* 

•  EXTRA  CLASS  LICENSE  STUDY  GUIDE  -  Before  going  for  your  1  x  2  call,  it  pays  to  be  a  master  of  the  Extra  class  electronic  theory, 
This  study  guide  is  the  logical  extension  of  the  73  theory  course.  All  the  theory  necessary  to  pass  the  exam  is  presented.  Antennas, 
transmission  lines,  swr  are  discussed,  as  weif  as  noise,  propagation,  and  specialized  communication  techniques.  This  book  is  not  a  classroom 
lecture  or  memorization  guide,  but  rather  a  logical  presentation  of  the  material  that  must  be  understood  before  attempting  the  Extra  exam. 
Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  first!  S5S5.# 


novice 


theory 
tapes 


Startling  Learning  Breakthrough 


You'll  be  astounded  at  how  really  simple  the  theory  is  when  you  hear  it  explained  on  these  tapes.  Three 
tapes  of  theory  and  one  of  questions  and  answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to 
breeze  through  your  exam, 

73  is  interested  in  helping  get  more  amateurs,  so  we're  giving  you  the  complete  set  of  our  tapes  for  the 
incredibly  low  price  ol  ONLY  $15,95,* 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading  because  you  can  play  a  cassette 
tape  over  and  over  in  your  spare  time  —  even  while  you're  driving!  You  get  more  and  more  info  each  time 
you  hear  It, 

You  can't  progress  without  solid  fundamentals.  These  four  hour-long  tapes  give  you  all  the  basics  you'll 
need  to  pass  the  Novice  exam  easily.  You'll  have  an  understanding  of  the  bastes  which  will  be  invaluable  to 
you  for  the  rest  of  your  life!  Can  you  afford  to  take  your  Novice  exam  without  first  listening  to  your  tapes? 


FOUR  TAPES  for  $15.95 
$4.95  EACH 

5  WPM  This  is  the  beflin 
inny  tape  for  people  who  do 
not  know  the  code  at  all.  It 
takes  them  through  the  26 
letters*  10  numbers  and  nee 
essary  punctuation  complete 
with  practice  every  step  of  the 
way  using  the  newest  blitf 
teaching  techniques.  It  It 
almost  miraculous?  in  one 
hour  many  people  -  including 
kids  of  ten  —  are  able  to 
master  the  code.  The  ease  of 
learning  gives  confidence  to 
beginners  who  might  other 
wise  drop  out. 


NEW  CODE  SYSTEM  -  Four  Speeds  Available 


8+  WPM  This  is  the  practice 
tape  for  the  Novice  and  Tech 
nician  licenses.  It  is  made  up 
of  one  solid  hour  of  code,  sent 
at  the  official  FCC  standard 
{no  other  tape  we've  heard 
uses  these  standards,  so  many 
people  flunk  the  code  when 
they  are  suddenly  -  under 
pressure  —  faced  with  charac 
ters  sent  at  13  wpm  and 
spaced  for  5  wpm).  This  tape 
is  not  memorizable,  unlike  the 
zany  5  wpm  tape,  since  the 
code  groups  are  entirely  ran- 
dom characters  sent  in  groups 
of  five,  Practice  this  one  dur- 
ing   lunch,    while    in    the    car. 


anywhere!  and  you*ll  be  more 
than  prepared  for  the  easy 
FCC  exam. 

13+  WPM  Code  groups 
again,  at  a  brisk  13  per  so  you 
will  be  at  ease  when  you  sit 
down  in  front  of  the  steely 
eyed  government  inspector 
and  he  starts  sending  you  plain 
language  at  only  13  per.  You 
need  this  extra  margin  to  over 
come  the  panic  which  ts  uni- 
versal in  the  test  situations. 
When  you've  spent  your 
money  and  time  to  take  the 
test  you'll  thank  heavens  you 
had  this  back-breaking  tape. 


20+    WPM    Code    is    what 

gets  you  when  you  go  for  the 
Extra  Class  license,  ft  is  so 
embarrassing  to  panic  out  |ust 
because  you  didn't  prepare 
yourself  with  this  tape. 
Though  this  is  only  one  word 
taster,  the  code  groups  are  so 
difficult  that  you'll  almost  fall 
asleep  copying  the  FCC  stuff 
by  comparison.  Users  report 
that  they  can't  believe  how 
easy  20  per  really  »s  with  this 
fantastic  one  hour  tape.  No 
one  who  can  copy  these  tapes 
can  possibly  tail  the  FCC  test. 
Remove  all  fear  ot  the  code 
forever  with  these  tapes. 


ONLY  4  for  Si 5.95*  *  73  is  in  the  publishing  business,  not  tapes,  so  these  are  priced  much  lower  than  anyone  else  could  sell  them.  Have 
you  ever  seen  one  hour  cassettes  for  under  $6?  For  1st  class  mail  add  254  per  tape  ordered. 
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LIBRARY  SHELF 
BOOK  BOXES 

$2.00  each* 
2/$3.00*«8/$10.00* 


BUMPER  STICKERS: 

RADIO  AMATEURS  TALK  TO  THE  WORLD!! 
AUTHORIZED  VEHICLE 
SUPPORT  YOUR  LOCAL  POLICE 

5GV  each*;  any  3  for  $1.00* 

BINDERS  -  Red  Binders  with  gold  lettering  keep  your  1976  & 
1977  73s  safe  from  being  lost  or  damaged.  Each  binder  holds 
1 2  issues.  $6.00  ea.,*  2  for  $1 1 .00.* 


QSLs! 


Siy*  x  - 

8 t*ck  iyp*r  bfut  uitfftt* 


Style  Y   (yellow  card; 
black  type) 


Back  Issue  Bundle!  73  Magazine  Classics,  issues  containing 
hundreds  of  articles  &  projects.  Great  for  nostalgia  buffs.  20 
copies  (all  different)  for  $12.00.* 


Stylt  W  -  Btack  iyp»,  fefoc  wotkt 


Only  $8.95  for  250 
$13.95  for  500* 


information  is  standard  form  on  back  of  all  cards.  (DOMES 
TIC  ORDERS  ONLY)  Allow  r>8  weeks  for  delivery. 

Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
73  Radio  Bookshop  •  Peterborough,  NH  03453.  Be  sure  to  include  check  or  detailed  credit  card  information, 
?Jc  Add  $1 .00  shipping  &  handling  charge  for  each  order.  Note:  Price  subject  to  change  on  books  not  published  by  73  Magazine. 
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•  WEATHER  SATELLITE  HANDBOOK  Simple  equipment  and 
methods  for  getting  good  pictures  from  the  weather  satellite.  Antennas, 
receivers,  monitors,  facsimile  vou  can  build,  tracking,  automatic  control 
(you  don't  even  have  to  be  home).  Dr.  Taggart  WB8DQT  $4.95.* 

•  MEW  REPEATER  ATLAS  of  the  ENTIRE  World,  150%  as  big  as  any 
list  ever  available  -  nearly  900  more  repeaters  listed.  New  improved 
maps  that  show  the  location  by  frequency  of  every  repeater  in  the 
States.  Only  SI  .95.* 

•  VHF  ANTENNA  HANDBOOK  The  NEW  VHF  Antenna  Handbook 
details  the  theory,  design  and  construction  of  hundreds  of  different 
VHF  and  UHF  antennas  ■  ,  .  A  practical  book  written  for  the  average 
amateur  who  takes  joy  in  building,  not  full  of  complex  formulas  for  the 
design  engineer-  Packed  with  fabulous  antenna  projects  you  can  build. 
S4.95,* 

•  THE  CHALLENGE  OF  160  is  the  newest  book  in  the  73  technical 
library,  dedicated  to  160  meter  operating.  Si  Dunn  provides  all 
necessary  information  to  get  started  on  this  unique  band.  The 
all-important  antenna  and  ground  systems  are  described  in  detail.  The 
introduction  contains  interesting  photos  of  Stew  Perry's  (the  King  of 

1601   shack.  This  reference  is  a  must  for  new  and  experienced  "Top 

Sand"  operators.  Price:  $4.95.' 

•BEHIND  THE  DIAL  by  Bob  Grove.  Get  more  fun  out  of  shortwave 
listening  with  this  interesting  guide  to  receivers,  antennas,  frequencies 
and  interference.  £4.95.  • 
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•  COAX  HANDBOOK  The  world's  only  handbook  devoted  exclusively 
to  coax,  feedltnes  and  connectors.  Special  price  only  SI  30.* 

•  VOL.  I  COMPONENT  TESTERS  .  .  .  how  to  build  transistor  testers 
(8),  diode  testers  (3),  IC  testers  (3),  voltmeters  and  VTVMs  (9>, 
ohmmeters  (8  different  kinds},  inductance  (3L  capacity  (9h  O 
measurement,  crystal  checking  (6)*  temperature  (21,  aural  meters  for 
the  blind  <3)  and  all  sorts  of  miscellaneous  data  on  meters  .  .  .  using 
them,  making  them  more  versatile,  making  standards.  Invaluable  book, 
$4.95.* 

■VOL,  II  AUDIO  FREQUENCY  TESTERS  . , .  jam  packed  full  of  all 
kinds  of  audio  frequency  test  equipment.  If  you're  into  SSB,  RTTY, 
SSTV,  etc.,  this  book  is  a  must  for  you  ...  a  good  book  for  hi-fi  addicts 
and  experimenters  too!  $4.95/ 

•  VOL.  Ill  RADIO  FREQUENCY  TESTERS  Radio  frequency  waves, 
the  common  denominator  of  Amateur  Radio-  Such  items  as  SWR. 
antenna  impedance,  line  impedance,  rf  output  and  field  strength; 
detailed  instructions  on  testing  these  items  includes  sections  on  signal 
generators,  crystal  calibrators,  grid  dtp  oscillators,  noise  generators, 
dummy  loads  and  much  more.  $4.95.* 

•VOL.  IV  IC  TEST  EQUIPMENT  Become  a  troubleshooting  wizard. 
All  you  need  to  know  about  pulse,  audio  and  sync  generators, 
frequency  counters,  digital  component  testers,  logic  probes  and  more! 
Plus  a  cumulative  index  for  all  four  volumes  of  the  73  Test  Equipment 
Library,  $4,95." 

•  THE  NEW  RTTY  HANDBOOK  is  a  brand  new  1977  edition  and  the 
only  up-to-date  RTTY  book  available.  The  state  of  the  art  has  been 
changing  radically  and  has  made  all  previous  RTTY  books  obsolete.  It 
has  the  latest  circuits,  great  for  the  newcomer  and  the  expert  alike  .  .  ♦ 
Only  $5.95.* 


Antenna 


•  73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS  by  Edward  M. 
Noll  W3FQJ  Describes  73  different  antennas  for  amateurs.  Each  design 
is  the  result  of  the  author's  own  experiments:  each  has  actually  been 
built  and  ajr-tested.  Includes  appendices  covering  the  construction  of 
noise  bridges  and  antenna  line  tuners,  as  welt  as  methods  for  measuring 
resonant  frequency,  velocity  factor,  and  standing-wave  ratios.  160 
pages.  $5.50.* 

•  IC  OP-AMP  COOKBOOK  by  Walter  G.  Jung.  Covers  not  only  the 
basic  theory  of  the  I C  op  amp  in  great  detail,  but  also  includes  over  250 
practical  circuit  applications,  liberally  illustrated.  592  pages,  S%  x  8%, 
soft  bound  $12.95.* 

•  73  DIPOLE  AND  LONG-WIRE  ANTENNAS  by  Edward  M.  Noll 
W3FQJ  This  is  the  first  collection  of  virtually  every  type  of  wire 
antenna  used  by  amateurs.  Includes  dimensions,  configurations,  and 
detailed  construction  data  for  73  different  antenna  types.  Appendices 
describe  the  construction  of  noise  bridges,  line  tuners,  and  data  on 
measuring  resonant  frequency,  velocity  factor,  and  swr.  S5.50.* 

•  RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN  BUILD  Rf  burst, 
function,  square  wave  generators,  variable  length  pulse  generators  — 
100  kHz  marker,  if  and  rf  sweep  generators,  audio  osc,  af/rf  signal 
injector,  146  MHz  synthesizer,  digital  readouts  for  counters,  several 
counters,  prescaler,  micro wavemeter,  etc,  252  pages,  S5.95.* 

•  SSTV  HANDBOOK  This  excellent  book  tells  ail  about  it,  from  its 
history  and  basics  to  the  present  state  of  the  art  techniques.  Contains 
chapters  on  circuits,  monitors,  cameras,  color  SSTV,  test  equipment 
and  much  more.  Hardbound  $7,softbound  S5.* 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
73  Radio  Bookshop  •  Peterborough,  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 
5JCAdd  SI. 00  shipping  St  handling  charge  for  each  order.  Note:  Price  subject  to  change  on  books  not  published  by  73  Magazine. 
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•  RTL  COOKBOOK  by   Donald   Lancaster*  Explains  the  how  and  why  of 

RTL  (Resistor-Transistor  Logic)  and  gives  design  information  that  can  be  put 
to  practical  use.  Gives  a  multitude  of  digital  applications  ranging  from  the 
basic  switch  to  the  sophisticated  counter.  240  pages;  S%  x  8%;  softbound, 
$5.50.* 

•TTL  COOKBOOK  by  Donald  Lancaster.  Explains  what  TTL  i$r  how  it 
works,  and  how  to  use  it.  Discusses  practical  applications,  such  as  a  digital 
counter  and  display  system,  events  counter,  electronic  stopwatch,  digital 
voltmeter,  and  a  digital  tachometer,  336  pages;  5%  x  8T/i;  softbound,  $8.95.* 

•  TVT  COOKBOOK  bv  Donald  Lancaster.  Describes  the  use  of  a  standard 
television  receiver  as  a  microprocessor  CRT  terminal.  Explains  and  describes 
character  generation,  cursor  control  and  interface  information  in  typical, 
easy -to  ^understand  Lancaster  style.  This  book  is  a  required  text  for  both  the 
microcomputer  enthusiast  and  the  amateur  RTTY  operator  who  desires  a 
quiet  alternative  to  noisy  teletype  machines.  $9,95.* 
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•  FASCINATING  WORLD  OF  RADIO  COMMUNICATION  Interesting 
stories  in  the  history  of  radio  pioneering  and  discovery.  Also  includes 
the  fundamentals  of  broadcast  band  DXing.  A  must  for  every  radio 
3m3t£ijr  S3  95  * 

•  PRACTICAL  TEST  INSTRUMENTS  VOU  CAN  BUILD  37  simple 
test  instruments  you  can  make  —  covers  VOMs,  VTVMs,  semiconductor 
testing  units,  dip  meters,  wattmeters,  and  just  about  anything  else  you 
might  need  around  the  test  lab  and  ham  shack.  £4.95.* 

•  1001  PRACTICAL  ELECTRONIC  CIRCUITS  Tab's  new  1001 
circuits  is  available  for  only  $9.95  pod.  The  next  time  you  want  a 
circuit  for  just  about  anything,  eat  your  heart  out  that  you  didn't  send 
for  this  book  the  first  time  you  read  about  it.  You'd  better  order  the 
book  right  away,  before  they  run  out.  $9.95.* 

•  HOW  TO  MAKE  BETTER  OSLs  Be  proud  of  your  OSL  cards  .  .. 
have  a  card  which  gets  front  space  on  every  hamshack  wall  .  .  .  win 

prizes  at  harnfests.  The  only  way  to  have  a  truly  outstanding  card  is  to 
make  it  yourself,  which  is  easy  when  you  have  this  new  book,  $2.00* 


•  WHAT  TO  DO  AFTER  YOU  HIT  RETURN  PCC's  first  book  of  computer 
games  ...  48  different  computer  games  you  can  play  in  BASIC  ...  programs, 
descriptions,  muchly  illustrated.  Lunar  Landing,  Hammurabi,  King,  Civil  2,  Qubic 
5,  Taxman,  Star  Trek,  Crash,  Market,  etc,  $6.95.* 

•  101  GAMES  IN  BASIC  101  games  for  you,  from  very  simple  to  real  buggers. 
You  get  the  games,  a  description  of  the  games,  the  listing  to  put  in  your  computer 
and  a  sample  run  to  show  you  how  they  work.  Fun.  Any  one  game  will  be  worth 
more  than  the  price  of  the  book  for  the  fun  you  and  your  family  will  have  with  it. 
$7,50.* 

•  BASIC  by  Bob  AJbrecht.  Self-teaching  guide  to  the  computer  language  you  will 
need  to  know  for  use  with  your  microcomputer.  324  pages.  This  is  one  of  the 

easiest  ways  to  learn  computer  programming.  $4.95.* 

•  THE  UNDERGROUND  BUYING  GUIDE  Here  is  a  handy  guide  for  the 
electronics  enthusiast.  Over  600  sources  of  equipment  and  literature  are  provided; 
some  are  mailorder-only  outfits  that  do  not  advertise,  Sources  are  listed 
alphabetically,  by  service  or  product,  and  by  state.  The  guide  is  cross-referenced 
for  ease  of  use.  Electronic  publishing  houses  are  also  listed.  Publisned  by  PMS 
Publishing  Co.,  $5.95.* 
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•AN  INTRODUCTION  TO  MICROCOMPUTERS,  VOLS.  1  AND  2  by  Adam 
Osborne  Associates,  are  references  dealing  with  microcomputer  architecture  in 
general  and  specifically  with  details  about  most  of  the  common  chips*  These 
books  are  not  software- oriented,  but  are  invaluable  for  the  hobbyist  who  is  into 
building  his  own  interfaces  and  processors.  Volume  1  is  dedicated  to  general 
hardware  theory  related  to  micros,  and  Volume  2  discusses  the  practical  details  of 
each  micro  chip.  {Detailed  review  in  Kilobaud  ~2)  Published  by  Osborne 
Associates,  Vol.  I  -  $7,50*;  Vol,  11  -  S12;50.* 

•  S080  PROGRAMMING  FOR  LOGIC  DESIGN  ideal  reference  for  the  person 
desiring  an  in-depth  understanding  of  the  8080  processor.  The  works  Is 
application-oriented,  and  the  8030  is  discussed  in  light  of  replacing  conventional, 
hard-wired  logic  systems.  Both  hardware  and  software  is  described.  Practical 
design  considerations  are  provided  for  the  implementation  of  an  8080-based 
control  system,  (Detailed  review  in  Kilobaud  W\ )  Published  by  Osborne 
Associates,  $7T50,* 

•  6300  PROGRAMMING  FOR  LOGIC  DESIGN  Oriented  toward  the  industrial 
user „  describes  the  process  by  which  conventional  logic  can  be  replaced  by  a  6300 
microprocessor.  Hardware,  software,  and  interfacing  techniques  are  discussed. 
This  reference  provides  practical  information  that  allows  an  experimenter  to 
design  a  complete  micro  control  system  from  the  "ground  up/'  An  excellent 
reference!  Published  by  Osbnrne  Associates.  S7.50.* 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
73  Radio  Bookshop  •  Peterborough,  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 
i$C  Add  $1.00  shipping  &  handling  charge  for  each  order,  Note:  Price  subject  to  change  on  books  not  published  by  73  Magazine, 
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•BRAND  NEW  DICTIONARY  Trm  microcomputer  dictionary  filJs  the 
urgent  need  to  become  quickly  acquainted  with  the  terminology  and 
nomenclature  of  the  revolution  in  computers.  Over  5000  definitions 
and  explanations  of  terms  and  concepts  (704  pages!  relating  to 
microprocessors,  microcomputers  and  microcontrollers.  There  is  also  a 
comprehensive  electronics/computer  abbreviations  and  acronyms 
section.  $1  5t95.* 

•  COMPUTER  PROGRAMMING  HANDBOOK  by  Peter  Stark.  A 
complete  guide  to  computer  programming  and  data  processing.  Includes 
many  worked  out  examples  and  history  of  computers.  $8,95.* 

•MY    COMPUTER     LIKES    ME    . .  .   WHEN     I    SPEAK    BASIC   An 

introduction  to  BASIC  ,  .  *  simple  enough  for  your  kids.  If  you  want  to 
teach  BASIC  to  anyone  quickly,  this  booklet  is  the  way  to  go,  $2.00.* 


•SCELBJ'S  GALAXY  GAME  FOR  THE 
"6800"  "Galaxy"  pits  the  operator  of  a 
spaceship  against  alien  craft,  as  well  as  such 
variables  as  speed,  time,  and  ammunition.  No 
two  games  are  the  samel  $1 4.95,* 

•  6600  SOFTWARE  GOURMET  GUIDE  & 
COOKBOOK  This  manual  describes  sorting, 
searching,  and  many  other  routines  for  the 
8080  user.  $9.95.* 

•  8080  SOFTWARE  GOURMET  GUIDE 
AND  COOKBOOK  Describes  sorting,  search- 
ing, and  many  other  routines  for  the  8080 
user.  $9.95.* 

•CMOS  COOKBOOK  by  Don  Lancaster. 
Another  winner  from  the  author  of  the  RTL 
and  TTL  Cookbooks.  Details  the  application 
of  CMOS,  the  low  power  logic  family  suitable 
for  most  applications  presently  dominated  by 
TTL.  Eight  chapters  cover  all  facets  of  CMOS 
logic,  prefaced  by  100  pages  detailing  the 
characteristics  of  most  CMOS  circuits,  Re- 
quired reading  for  every  serious  digital  experi- 
menter. $9.95/ 

•  HOBBY  COMPUTERS  ARE   HERE   If  you 

(or  a  friend)  want  to  come  up  to  speed  on 
how  computers  work  ,  t  ,  hardware  and  soft- 
ware .  .  ,  this  is  an  excellent  book.  It  starts 
with  the  fundamentals  and  explains  the 
circuits,  the  basics  of  programming,  along 
with  a  couple  TVT  construction  projects, 
ASCII-Baudot,  etc.  It  has  the  highest  recom- 
mendations as  a  teaching  aid  for  newcomers. 
$4.95.* 

•  FUN  WITH  COMPUTERS  AND  BASIC  by 

Donald  D.  Spencer,  contains  an  easy-to -under- 
stand explanation  of  the  BASIC  Programming 
Language  and  is  intended  for  persons  who 
have  had  no  previous  exposure  to  computer 
programming  but  want  to  learn  BASIC 
quickly,  easily,  and  interestingly.  Over  half 
the  book  is  devoted  to  problems  using  games, 
puzzles,  and  mathematical  recreations  {you 
don't  need  a  math  background  to  understand 
most  of  the  problems  in  this  book).  A 
superior  book  for  self-teaching  and  learning 
computer  programming.  $6.95.* 


•  THE  STORY  OF  COMPUTERS  by  Donald 
D.  Spencer  is  to  computer  books  what  Dick 
and  Jane  is  to  novels  .  .  .  extremely  elemen- 
tary, gives  the  non-computerist  a  fair  idea  of 
what  the  hobbyist  is  talking  about  when  he 
speaks  computer  lingo.  Attempts  to  explain 
what  computers  are  ar^i  can  do,  S4J95.* 

•SCELBI'S  FIRST  BOOK  OF  COMPUTER 
GAMES  Need  a  game  for  your  8008  or  8080 
microprocessor?  Describes  three  popular 
games,  "Space  Capture,"  "Hexpawn,"  and 
"Hangman/'  Complete  flowcharts,  logic 
description,  program  fisting,  and  instructions 
are  provided.  A  must  for  the  game  freak! 
$14,95.* 

•MICROCOMPUTER  PRIMER  by  Mitchell 
Waits  and  Michael  Pardee.  Describes  basic 
computer  theory,  describes  the  world  of 
microcomputing  in  "real  world'*  terminology, 
explains  numbering  systems,  and  introduces 
the  reader  to  the  world  of  programming. 
There  is  probably  no  better  way  of  getting 
involved  with  the  exciting  new  hobby  of 
microcomputing.  $7.95,* 

•  INTRODUCTION  TO  MICROPROCES- 
SORS by  Charles  Rockwell  of  MlCROLOG. 
An  ideal  reference  for  the  individual  desiring 
to  understand  the  hardware  aspects  of  micro- 
processor systems.  Describes  the  hardware 
details  of  computer  devices  in  terms  the 
beginner  can  understand,  instead  of  treating 
the  micro  chip  as  "black  box."  Addressing 
schemes,  registers,  control,  and  memory  are 
all  explained.  General  information  about 
hardware  systems  is  provided.  Specific 
systems  are  not  described  and  programming  is 
only  briefly  discussed.  $17.50*  US  and 
Canada,  $20  elsewhere. 

•  THE  MEW  HOBBY  COMPUTERS!  This 
book  takes  it  from  where  J' Hobby  Computers 
Are  Here"  leaves  off,  with  chapters  on  Large 
Scale  Integration,  how  to  choose  a  micro- 
processor chip,  an  introduction  to  program- 
ming, low  cost  I/O  for  a  computer,  computer 
arithmetic,  checking  memory  boards,  a 
Baudot  monitor /editor  system,  an  audible 
logic  probe  for  finding  those  tough  problems, 
a  ham's  computer,  a  computer  QSO  machine 
,  , ,  and  much,  much  more!  S4.95. * 

•KILOBAUD  The  Small  Computer  Magazine 
written  for  the  non-PhD  computer  hobbyist 
who  wants  to  know  what's  new.  $2.00  each  at 
the  newsstand.  Si  5.00  for  1  year  sub. 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
73  Radio  Bookshop  •Peterborough,  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 
$P  Add  SI  .00  shipping  &  handling  charge  for  each  order.  Note:  Price  subject  to  change  on  books  not  published  by  73  Magazine. 
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•  COMPUTER  DICTIONARY  by  Donald  D. 
Spencer.  Defines  words  and  acronyms  used  by 
computerists  in  a  clear,  easy   10  understand 

style.  Over  20O0  definitions  are  provided. 
This  reference  is  a  must  for  the  individual 
getting  started  in  the  world  of  microcom- 
puters.  Published  by  Camel ot  Press,  $5,95.* 


•CHEMISTRY  WITH  A  COMPUTER  by  Paul 

A,  Cauchon.  Contains  a  collection  of  tutorial, 
simulation  and  problem  -generation  computer 
programs.  Simulations  provide  models  of 
lengthy  laboratory  experimentation  beyond 
the  limited  classroom  timeframe  and  enhance- 
ment of  course  studies  by  encouraging  p re- 
laboratory  research.  Useable  with  almost  any 
chemistry  course  at  the  high  school  or  college 
level.  Written  in  BASIC.  Price  S9.95.* 

•TYCHONS    8080    OCTAL    CODE    CARD 

Slide  rule-like  aid  for  programming  and 
debugging  8080  software  .  .  .  contains  alt  the 
mnemonics  and  corresponding  octal  codes. 
Only  6V?x3  inches,  provides  neat,  logical 
format  for  quick  reference.  Back  side  of  card 
is  printed  with  an  ASCII  code  chart  for  128 
characters  plus  trie  8080  status  word  and 
register  pair  codes.  Also  available,  Tychon's 
8080  Hex  Code  Card,  same  as  above  only  has 
hex  codes  instead  of  octal.  Only  S3 .00*  each. 


•1976  PERIODICAL  GUIDE  FOR  COM 
PUTERISTS  is  a  20  page  book  which  indexes 
over  1,000  personal  computing  articles  for  the 
entire  year  of  1976  from  Byte,  Creative 
Computing,  Digital  Design,  Dr.  Dobbs 
Journal,  EON,  Electronic  Design,  Electronics, 
Interface  Age,  Micro  trek,  Peoples  Computer 
Company,   Popular   Electronics,  QST,  Radio 

Electronics,  SCCS  Interface  and  73.  Articles 
are  indexed  under  more  than  100  subject 
categories.  Price  $3.00.*  New  January  —  June 
1977  Edition- $3.00. » 

•A  QUICK  LOOK  AT  BASIC  by  Donald  D. 
Spencer.  A  perfect  reference  for  the  beginning 
programmer.  Assumes  that  the  reader  has  no 
previous  programming  experience,  A  self- 
teaching  guide  for  the  individual  desiring  to 
Learn  the  fundamentals  of  BASIC,  the  most 
common  hobbyist  programming  language. 
Price:  $4,95* 

•  HOME    COMPUTERS;    210    Questions    & 

Answers  by  Rich  Didday.  Two  books  aimed 
exclusively  at  the  novice  computer  hobbyist/ 
home  computer  user-  Written  in  a  rather 
unusual  style  which  has  a  beginner  asking 
questions  which  are  answered  by  a  person 
with  a  substantial  background  in  computers 
and  personal  computing-  The  Questions  are 
just  the  kind  beginners  come  up  with  .  .  .  and 
the  answers  are  presented  in  easy-to-under- 
stand  terms  (usually  with  a  diagram  to 
illustrate  the  ooint),  Both  the  hardware  and 
software  aspects  of  home  computing  are 
covered  from  A  to  Z.  An  index  in  both  books 
makes  them  ideal  as  reference  material  for 
anyone.  Volume  I:  Hardware  —  $7.95*; 
Volume  2:  Software  -  $6.9 5 *, 
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•  SIXTY  CHALLENGING  PROBLEMS 
WITH  BASIC  SOLUTIONS  Donald  Spencer, 
Provides  the  serious  student  of  BASIC  pro- 
gramming with  interesting  problems  and  soJu-1 
lions.  No  knowledge  of  math  above  algebra 
required.  Includes  games,  programs  for  finan- 
cial interest,  conversions  and  numeric  manip- 
ulations. Price:  $6.95* 

•  SOME      COMMON      BASIC     PROGRAMS 

published  by  Adam  Osborne  St  Associates, 
lnc  Perfect  for  no n- technical  computerists 
requiring  ready  to  use  programs.  Business 
programs  like  depreciation  formulas,  loan 
payment  solutions  and  loan  Interest  rates; 
math  routines  containing  statistical  packages 
and  polynomial  derivations  .  .  .  plus  miscel- 
laneous programs.  Invaluable  for  the  user  who 
is  not  an  experienced  programmer.  All  will 
operate  in  the  stand-alone  mode,  $7.50* 
paperback. 

•  THE    SECRET    GUIDE    TO   COMPUTERS 

Parts  1,  2,  and  3  by  Russ  Walter,  Part  One 
describes  computers  in  general,  and  after 
reading  for  ten  minutes  you  will  be  writing 
simple  BASIC  programs!  Employs  a  step-by- 
step  teaching  process,  the  end  result  being  a 
working  knowledge  of  BASIC.  Part  Two 
discusses  computer  applications.  It's  one  thing 
to  master  the  syntax  of  a  language  such  as 
BASIC  and  another  to  solve  problems  using 
the  new  tool.  This  also  provides  useful  tech- 
niques in  problem  solving.  Part  Three 
describes  programming  languages.  Ever  heard 
of  APL  and  QLISP?  BASIC  Is  not  the  only 
language  used  to  program  computers,  and  as 
the  hobby  industry  grows  additional  Lan- 
guages will  become  commonplace.  7th 
edition.  Part  I  -  $2.75*;  Part  II  -  $230'; 
Part  III  -33,50,* 

•  FORTRAN  PROGRAMMING  By  Donald 
Spencer.  If  you  are  familiar  with  BASIC  you 
will  appreciate  the  additional  capabilities  of 
FORTRAN,  a  computer  language  with  most 
of  BASSC's  features,  and  much  more!  FOR- 
TRAN was  designed  for  complex  numeric 
calculations;  and  possesses  extended  I/O  capa- 
bility. It  is  easily  learned,  as  it  is  an  English- 
like computer  language.  $7.50,* 

•  FORTRAN  WORKBOOK  by  Donald 
Spencer.  Provides  practical  examples  and 
problems  to  solve.  Almost  all  micros  support 
BASIC  -  it  won't  be  long  before  FORTRAN 
is  common  pi  ace.  Don't  miss  the  programming 
boat  .  .  .  learn  FORTRAN;  and  be  ready  for 
the  next  language  boom!  S3.95.* 

•  Scientific  Research  Instruments'  BASIC 
SOFTWARE  LIBRARY  is  a  complete  do-it- 
yourself  kit.  Written  in  everybody's  BASIC 
immediately  executable  in  ANY  computer 
with  at  least  4K,  no  other  peripherals  needed. 
Over  700  pages  of  source  codes,  descriptions 
and  instructions.  Vol.  I  contains  business  and 
recreational  programs  and  is  300  pages.  Vol. 
II  is  260  pages  and  contains  math,  engineer- 
ing, statistics  and  plotting  programs.  Vol.  Ill 
contains  money  managing,  advanced  business 
programs  such  as  billing,  A/R,  inventory, 
payroll,  etc.  Vol.  IV  contains  general  purpose 
programs  like  loans,  rates,  retirement,  plus 
games:  Poker,  Enterprise  (take  charge  while 
Capt.  Kirk  is  away),  Football  and  more?  Vol, 
V  is  filled  with  experimenter's  programs 
including  games,  pictures  and  misc.  problems 
like  "logic."  Vols,  I  &  II  $24.95,*  Vol.  Ill 
S39.9&,*  Vol.  IV  Bt  V  $9.95  each.* 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
73  Radio  Bookshop  •  Peterborough,  NH  03458,  Be  sure  to  include  check  or  detailed  credit  card  information, 
SJCAdd  SK00  shipping  &  handling  charge  for  each  order.  Note:  Price  subject  to  change  on  books  not  published  by  73  Magazine, 
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This  book  takes  it  from  where  "Hobby  Computers  Are  Here'1 
leaves  off,  with  chapters  on  Large  Scale  Integration ,  how  to  choose 
a  microprocessor  chip,  an  introduction  to  programming ,  low  cost 
I/O  for  a  computer,  computer  arithmetic,  checking  memory  boards, 
a  Baudot  monitor /editor  system,  an  audible  logic  probe  for  finding 
those  tough  problems,  a  ham's  computer,  a  computer  QSO  machine 
,  .  •  and  much,  much  more!  Everything  of  interest  is  there  in  one 
volume,  ready  to  be  enjoyed  by  you.  Don't  miss  this  tremendous 
value!  Only  $4.95* 


HOBBY  COMPUTERS 


ERE 


"It's  the   firrt   book   I've 

understand  .  . 


r   read  about   computers  that    I   can 


HOBBY  COMPUTERS  ARE  HERE  helps  the  beginner  get  into 
the  world  of  microcomputers.  Some  chapters:  What's  a  Computer?, 
Is  Digital  New?,  How  Computers  Figure,  Computer  Languages,  How 
Gates  Work,  TTL  -  Best  Logic  Yet,  Ins  and  Outs  of  TTL,  Flip-Flops 
Exposed,  New  Cassette  System  Standard,  Build  this  TVT,  Using 
Surplus  Keyboards,  Morse  to  RTTY  Converter,  ASCII  to  Baudot  via 
a  PROM,  PLUS  reprints  oi*  some  of  the  73  editorials  on  computers. 
Don't  miss  out  any  longer  on  the  fun  of  hobby  computing  and  the 
fantastic  applications  of  these  incredible  devices!  $4.95 


magazine   Dept,  HC       For  ease  in  ordering,  please  use  order  card  in  the  back  of  this  magazine. 

Peterborough  NH  03458      *Be  sure  to  add  SI  .00  shipping  &  handling  charge  to  each  order.  73/T/78 
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HEAVY  DUTY  REPLACEMENT  TRANSFORMERS*   | 


Collins  30S-1  Plate  Tramformsr $165.00 

Cftllint  516F-2  Pqwm  Transformer  ..,..».. , . , ,  9S.0C 
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Hun  tar  20O0B  Plate  Triniformor 

ETO  A-77D  Plate  Transformer 

Henry  2K.  Plata  Transfer  rtlflt     , *  « 

Henry  2K-2  Plate  Transformer  ..,..,♦  +  ♦. 

Henry  2K-2A  Plate  Transformer 

Henry  2K-4  Plata  Transformer  . .  * » . . 

Henry  3K-A  Plate  Transformer  ,.,,,,...,,.. 

Heath  Marauder  HX-1Q  Transforms .  . . 

Corset  GSB-100  Traniformar .  .  .  . 

National  NCL-2000  Power  Transformer  .,,... 

GoiiMtGSB-201  Power  Trarisfonnef  .  .     .  ..,, .,.,.„....,....     13SrO0 

SPECIALS 

Plate  XFMR.  4600  VAC  @  1  5A  (CAS  230  VAC  60  H*  primary.  Wt.  60  LB $195-00 

Piste  XFMR.  3S00  V  AC  @  1 ,0A  ICAS  230  VAC  60  Ha  primary.  Wt.  41  LB 12500 

Ptete  XFMR-  300O  VAC  0  0.7A  LCA5  115/230  VAC  60  H?  pri,  Wt-  27  LB    , 95-00 

Plate  XFMR,  6000  VCT  @  0.SA  CCS  115/230  VAC  60  H*  pri,  Wt.  41  LB    135.00 

FIL  XFMrT  7.5  VCT  @  21 A  CCS  117  VAC  GO  Hi  primary  Wt,  H  LB 2955 


12500 
125.00 

1 40 .00 
165-00 

136,00 

165.00 

105.00 

95.00 

35J0D 

125.00 


n    *    ■    + 


.  .  5.95 
15000 
100.00 

$75.00 


FIL  Choke  bifilai  wound  3D  AMP  RF  Foment  Choke  on  1/2x7  rod 

DC  Filter  Cnoke  8.0  Hv  @  1 .5  AOC     -  - ,  ,  - , 

DC  Swinging  Choke:  30  Hy  @  0.15A  to  5.0  Hy  @  l  0ADC    

IDC  Filt«  Capacitor  1 00  MFD  $4000  VDC *.,,,... 

*All  heavy  duty  replacement  transformers  are  electrically  super- 
ior to  original  equipment (s)*  Alt  transformers  are  manufactured 
to  rigid  commercial  quality  specifications  and  each  carries  a  24 
month  guarantee! 

Write  today  for  a  free  quotation  on  any  transformer,  Choke,,  or 
saturable  reactor. 
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Peter  W.  Dahl  Co. 


h 
i« 
<i 
U 

4007  Fort  Blvd.  *  El  Paso t  Texas  79330  !| 

Telephone  (915)  566-5365  or  (915}  751^856  DG       ! 


Let  us  know  8  weeks  in  advance  so  that  you  won't  miss 
a  single  issue  of  73  Magazine. 

Attach  old  label  where  indicated  and  print  new  address 
in  space  provided*  Also  include  your  mailing  label 
whenever  you  write  concerning  your  subscription.  It 
helps  us  serve  you  promptly. 


write  to:        72  nnaijMin® 

^^F     Peterborough  NH  03453 

□  Address  change  only  G  Payment  enclosed 

□  Extend  subscription  (1  extra  BONUS  issue) 
D  Enter  new  subscription  Ej  Bill  me  later 
D  1  year  $15.00  (IVe  signed  below) 

S  ign  atur  e . 
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ff  you  have  no  fab  at  handy,  print  OLD  address  here. 
name call 


address, 
city, 


_ state. 


_zip. 


name_ 


call 


address. 


city. 


state 


zip. 
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J.  H.  fMeison 


EASTERN    UNITED    STATES    TO:   1 

GMT:    w     dz     o4     o6     oa      10      12      1*      ifl      tb      w      22 

ALASKA 

14 

7 

7 

3 

3 

3 

3 

3 

7 

14 

14A 

14 

ARGENTINA 

14 

7 

7 

| 
1 

7 

7 

14 

14 

14A 

MA 

14 

14 

AUSTRALIA 

14 

?B 

75 

7B 

7 

7 

3A 

7 

14 

14 

14 

14 

CANAL  ZONE 

14 

7 

7 

7 

7 

/ 

7 

14 

I4A 

21 

14A 

14 

ENGLAND 

7 

3A 

-1A 

3 

3 

3 

7A 

14A 

14ft 

14 

7 

7 

HAWAII 

14 

7B   ! 

7 

3A 

7 

^ 

3 

3 

7B 

14 

14A 

l«A 

INDIA 

7 

7 

7B 

3B 

3B 

33 

7 

14 

7B 

7B 

7 

7 

JAPAN 

14 

■  a 

7B 

3A 

3 

3 

3 

7 

7 

7A 

7 

3  A 

MEXICO 

H 

7 

t 

.' 

7 

7 

7 

14 

14 

14ft 

14A 

14 

PHILIPPINES 

14 

7B 

7B 

3B 

30 

3 

3 

7 

7 

76 

3S 

7A 

PUERTO  H ICO 

7 

7 

V 

3 

7 

14 

}* 

14 

7 

7 

14 

14 

SOUTH  AFRICA 

7 

7 

7 

7 

7 

7 

14 

21 

71 

14A 

H 

14 

U.S.  5,  ft. 

3 

3 

3 

3 

3 

33 

14 

14 

7A 

7B 

3B 

3 

WEST  COAST 

14 

7 

7 

7 

7 

7 

g 

7 

14 

14ft 

21 

14A 
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ALASKA 
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14  A 

14A 
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14 
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7 
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14 

14 

14 

14ft 

14A 
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14A 

14 

7B 

7B 

? 

7 

3A 

7 

14 

14 

14 

14 

CANAL  ZONE 

14 

7 

7 

7 

7 

7 

7 

14 

14 

14ft 

21 

14A 

ENGLAND 

7 

3A 

3A 

3 

3 

3 

7 

14 

14 

14 

7B 

1 

HAWAfl 

14 

14 

7 

7 

7 

7 
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3 

7 

14 

14A 

14ft 

INDIA 

7 

7 

7B 

3S 

,    36 

it 

3B 

7 

14 

7 

7B 

7 

JAPAN 

14 

7B 

7 

3A 

J 

3 

3 

3 

7 

3A 

7 

14 

MEXICO 

U 

7 

3 

3 

3 

3 

3 

7 

14 

14 

14 

14 

PHILIPPINES 

14 

7B 

7B 

39 

3& 

3 

3 

3 

7 

1 

3B 

7A 

PUERTO  RICO 

14 

7 

7 

7 

7 

3 

J 

14 

14 

14A 

T4A 

14 

SOUTH  AFRICA 

14 

7 

7 

7 

7 

3B 

7B 

14 

14  A 

14 

14 

14 

U.S.S.R. 

3 

3 

3 

3 

3 

3S 

3B 

14 

14 

7B 

3B 

3B 

WESTERN    UNITED    STATES    TO: 

ALASKA 

14 

7A 

7 
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3 

3 
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7A 

14 

14 

ARGENTINA 

14 
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JA 

14 

14 

14A 

MA 

AUSTRALIA 

14* 

14A 

14 

7B 

7 

7 

7 

3A 

7 

Ii 

14 

14 

CANAL  ZONE 

14 

7A 

1 

7 

7 

7 

3A 

14 

14 

14A 

H 

T4A 

ENGLAND 

7 

3A 

3A 

3 

3 

3 

3 

7 

14 

14 

7B 

7B 

HAWAII 

14A 

14 

t4 

• 
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^ 

7 

3 

7 

14 

2t 

MA 

INDIA 

T 

14 

7B 

3B 

3B 

3S 

3B 

3ft 

7 

7 

7B 

7B 

JAPAN 

14A 

14 
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JA 
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3 

3A 
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7 

7A 

14 

MEXICO 

14 

7 

7 

7 

7 

7 

3 

7 

14 

14 

14A 

14 

PHILIPPINES 

14A 

14 

7B 

3B 

3B 
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7& 

14 

PUEHTOHICU 

14 

7 
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14 

14 

14A 

14ft 

14 

SOUTH  AFRICA 

H 

7 

7 

3A 

7 

7 

3B 

7A 

14 

14 

14 

14 

U.S.  S.  R. 

3 

3 

1     3 

3 

3 

3B 

3B 

7A 

14 

7B 

3B 

Ifl 

EAST  COAST 

14 

7 

> 

7 

7 

7 

3 

7 

14 

14A 

21 

MA 

A  =  Next  higher  frequency  may  also  be  useful 
B   -  Difficult  circuit  this  period 
F   =  Fair 
G  =  Good 
P   =  Poor 
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YAESU  PROUDLY  ANNOUNCES  THE  SENSATIONAL 


SMART 


NEWA  FT-901D-  YEARS  AHEAD  WITH  YAESUI 


Carrier  (eve I  control  Cathode  current,  relative 

Keyer  ON-OFF  and  speed      power  output,  ALC  level 


VOX  gain  control  and  PTT/Maiiual 
Transmitter  activation  switch 


variable  audio  filter 


Mic  gain 

Squelch  for  FM 
(optional) 

Audio  peak  treq 
Sidetone  Monitor 

Automatic  mic 
gain  control 


Mode  Switch 
.SB/USB/FSK/AM 

(FM  optional) 


AGC  Switch 
Slow-fast  and  OFF 


Curator  and  VFO  tuning  knob  J^Jf 

KI    .  *  net  urns  transmitter  to  receive  mode 

}se  manKef  /      Transmitter  After  to  seconds  of  tune 

Calibrate  digital  readout  /       Plate  Tuning 

z 


Transmitter 
loading 


RF  processor 

RF  processor  level 
Receiver  audio  gain 

Recerver  front  Bnti 
Attenuator  switcti 

Receiver  RF  gain 
Ctarifier  control 


Tuneable  rejection  switch 


IF  Rejection  Frequency  Control 

IF  Pass  Bandwidth  Control 

(100  Hz  to  2.4  KHz) 


Frequency 
Recall  TO 


Frequency 
Recall  RX 


Frequency 
memory  switch 

Band  Switch 
16O10M  Coverage 


Clarifler  for  receiver 


External  Synthesized  VFO         Clarifier  for  transmitter 


Two  rugged  6146B's  in  the  final,  with  negative  feedback  ■  A  variable  IF  bandwidth  that 
allows  1 00  Hz  to  2.4  KHz  selectivity  at  the  turn  of  a  knob  ■  IF  rejection  tuning  to  notch  out 
interfering  signals  ■  Optional  synthesized  VFO,  or  enlarged  frequency  memory  bank 
■  Selectable  AGC  ■  Built  in  speech  processor  ■  Built  in  Curtis  Keyer  ■  Full  range 
160-1  ONI  coverage  ■  Provision  for  new  WARC  frequencies  ■  Meets  Part  9773  of  FCC 
requirements.  .  .  -  at  your  dealers  soon! 


Design  And  Specifications  Subject  To  Change  Without  Notice  Or  Obligation 
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The  smart  radio 


YAESU  ELECTRONICS  CORP,,  15954  Downey  Ave.,  Paramount,  CA  90723  (213)  633  4007 
YAESU  ELECTRONICS  CORP.,  Eastern  Service  Ctr.,  613  Redna  Ter.,  Cincinnati.  OH  45215 
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VOL-®- SOU 


MIN 


MIC 


KENWOOD 


SOU     OFF 


2m  FM  TRANSCEIVER  MHz     #  ON  AIR 


100  kHz 


MHz 


A   +600 


10kHz 


5kHz 


HUH 


SUB 


TX  OFFSET 

+  600 


-LOW 


SIMP 


POWER 


^ON 


-600 


TR-74DOA 


EXCITING 
2-METER 


The  TR-7400A  exceeds  all  FCC  emission  requirements  for  amateur  transceivers. 
RF  output  of  the  TR-7400A  is  factory  spec'd  at  25  watts. . .  but  typically  over  30! 

•  Dual  frequency  readout. . .  a  large  easy  to  read  6  digit  LED  disp  ay  plus  a  functional 
dial  readout  system  •  800  channels  •  Repeater  offset  over  all  4  MHz  (144-148  MHz) 

•  Unique  continuous  tone  coded  squelch  system  •  Outstanding  receiver  performance. 


@  KENWOOD 

T      . . . (mtrst'lhi  in  amateur  ratlut 


